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A Arábia Saudita é um dos países de mais rápido crescimento no mundo, com uma visão 
única de diversidade e prosperidade, fomentada através da criação de emprego e bem-estar 
económico para todos os cidadãos Sauditas. 
A infraestrutura de negócios única da KAEC torna-a uma das cidades mais importantes do 
Médio Oriente. 
Neste contexto, e de forma a aplicar e aprofundar os conhecimentos adquiridos no Mestrado 
em Engenharia Eletrotécnica – Sistemas Elétricos de Energia (MEE-SEE), foi elaborado um 
projeto de infraestruturas de energia elétrica e de telecomunicações, em desenvolvimento na 
cidade King Abdullah Economic City, na Arábia Saudita. 
As infraestruturas de energia elétrica e de telecomunicações são dos elementos mais 
importantes no desenvolvimento/construção de uma cidade, tornando-se assim fundamental 
assegurar os níveis de continuidade e qualidade de serviço do fornecimento de energia 
elétrica. 
No presente relatório, foi realizado uma comparação entre os Sistemas Elétricos de Energia 
Nacionais e os Sistemas Elétricos de Energia Sauditas de forma a compreender as diferenças 
mais significativas entre estes sistemas e quais os desafios a superar. 
Este projeto foi bastante desafiante, uma vez que foram utilizadas as normas e regulamentos 
sauditas, sendo necessário o seu estudo e aprofundamento dos seus regulamentos. Foram 
utilizadas as normas internacionais e as regras técnicas portuguesas na ausência de 
regulamentação saudita. 
Assim sendo, foi elaborado o estado da arte relativamente aos projetos de instalações 
elétricas e projetos de infraestruturas de telecomunicações na Arábia Saudita. 




− Redes de distribuição de média tensão; 
− Postos de transformação públicos; 
− Redes de distribuição em baixa tensão; 
− Rede de iluminação pública viária e de circulação. 
No desenvolvimento das diferentes redes de distribuição, foi necessário elaborar a previsão 
das necessidades elétricas de cada loteamento, o dimensionamento das instalações (rede de 
MT, BT e iluminação viária) considerando a metodologia adotada na Arábia Saudita, 
definição das tipologias das redes (aérea ou enterrada), análise e seleção dos materiais, tipos 
de transformador (aéreos, pré-fabricados ou em alvenaria), entre outros. 
No dimensionamento das redes de MT e BT foi utilizado software de cálculo, desenvolvido 
especificamente para este projeto, em Microsoft Excel. 
Na rede de iluminação viária, pretendeu-se cumprir com os níveis de luminância estipulados 
no regulamento “KSA Highway Design Manual” e CIE Nº12 2-“Recommendations for 
Lighting of Roads and Motorised Traffic”. 
Para tal, utilizou-se o software de apoio Dialux 4.12 de modo a confirmar a distribuição e os 
níveis mínimos de luminância a cumprir.  
Relativamente ao projeto de infraestruturas de telecomunicações, faz parte do âmbito de 
trabalho o projeto da: 
− Rede de tubagem; 
− Caixas; 
− Armários de distribuição; 
− Distribuição 2G, 3G e 4G (Antenas). 
A rede de telecomunicações é explorada pela empresa Saudita Mobily, tendo sido necessário 
seguir a regulamentação e as indicações da mesma, no desenvolvimento da infraestrutura. 
Por fim, outras constituintes do projeto elaborado, foi a elaboração da memória descritiva, 
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Saudi Arabia is one of the fastest growing countries in the world, with a unique vision of 
diversity and prosperity, fostered through job creation and economic well-being for all Saudi 
citizens. 
KAEC's unique business infrastructure makes it one of the most important cities in the 
Middle East. 
In this context, and in order to apply and deepen the knowledge acquired in the Masters in 
Electrical Engineering - Energy Systems (MEE-SEE), a project of electrical and 
telecommunications infrastructure was developed in the city of King Abdullah Economic 
City , in Saudi Arabia. 
The electrical and telecommunications infrastructure is one of the most important elements 
in the development / construction of a city, making it fundamental to ensure the levels of 
continuity and quality of service of electricity supply. 
In this report, a comparison was made between the National Electric Power Systems and the 
Saudi Electric Power Systems in order to understand the most significant differences 
between these systems and the challenges to be overcome. 
This project was very challenging as Saudi standards and regulations were used, and it is 
necessary to study and deepen its regulations. International standards and Portuguese 
technical rules were used in the absence of Saudi regulations. 
Accordingly, the state of the art has been elaborated for the projects of electrical installations 
and projects of telecommunications infrastructures in Saudi Arabia. 
In this work, the project of the various electric energy infrastructures was carried out, being: 
− Medium voltage distribution networks; 
− Public processing stations; 
− Low voltage distribution networks; 
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− Public road and street illumination network. 
In the development of the different distribution networks, it was necessary to prepare the 
forecast of the electrical needs of each subdivision, the size of the facilities (MV, LV and 
road network), considering the methodology adopted in Saudi Arabia, analysis and selection 
of materials, types of transformer (aerial, prefabricated or masonry), among others. 
In the design of MT and BT networks, calculation software was developed specifically for 
this project in Microsoft Excel. 
In the road lighting network, it was intended to comply with the luminance levels stipulated 
in the regulation "KSA Highway Design Manual" and CIE Nº 12 2- "Recommendations for 
Lighting of Roads and Motorized Traffic". 
For this, the Dialux 4.12 software was used in order to confirm the distribution and the 
minimum levels of luminance to be fulfilled. 
Regarding the telecommunications infrastructure project, is part of the scope of work: 
− Piping network; 
− Boxes; 
− Distribution cabinets; 
− 2G, 3G and 4G distribution (Antennas). 
The telecommunication network is operated by the Saudi company, Mobily, having had to 
follow the regulation and the indications of the same, in the development of the 
infrastructure. 
Finally, other constituents of the project elaborated, was the elaboration of the descriptive 
memorandum, technical specifications and budgetary estimate. 
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A Arábia Saudita é um dos países de mais rápido crescimento no mundo, com uma visão de 
diversidade e prosperidade através da criação de emprego e bem-estar económico para todos 
os cidadãos Sauditas. 
A infraestrutura de negócios única da King Abdullah Economic City (KAEC ) torna-a uma 
das cidades mais importantes do Médio Oriente. 
Assim, com esta dissertação, pretende-se desenvolver um projeto de infraestruturas de 
energia elétrica e telecomunicações de uma nova centralidade, mantendo um elevado grau 
de continuidade e qualidade de serviço, fornecimento de energia da forma mais económica 
possível. 
1.2 OBJETIVOS 
O trabalho a desenvolver no âmbito da presente dissertação trata-se um projeto que está em 
desenvolvimento na cidade KAEC, Arábia Saudita. A parcela da cidade na qual o projeto 
vai incidir, tem uma área de aproximadamente 7 000 000 m2, sendo constituída por lotes 




− Indústrias pequenas; 




Os objetivos principais da dissertação são: 
− Realização do estado da arte sobre o projeto de instalações elétricas, projeto de 
Infraestruturas de telecomunicações na Arábia Saudita e em Portugal (Nas áreas em 
que não houver legislação e regulamentação aplicável na Arábia Saudita).  
− Estudo de caso – Realização do projeto eletrotécnico: 
o Instalações elétricas: rede de distribuição em média tensão, postos de 
transformação, redes de distribuição em baixa tensão; 
o Projeto de iluminação pública viária e de circulação. Estudo de soluções técnicas 
e económicas; 
o Realização do projeto de infraestruturas de telecomunicações; 
o Elaboração de estimativa orçamental. 
1.3 ESTRUTURA DO RELATÓRIO 
A estrutura do presente relatório encontra-se essencialmente dividida em 4 capítulos, a 
introdução, o projeto de infraestruturas – condições legais e técnicas, o trabalho 
desenvolvido e as conclusões. 
No capítulo 1, introdução, é apresentada uma breve contextualização, apresentação do aluno, 
apresentação do orientador no ISEP, os objetivos e a estrutura do relatório. 
No capítulo 2, projeto de infraestruturas – condições legais e técnicas, encontra-se 
demonstrado a comparação entre a realidade do sistema elétrico de energia Saudita e 
Português, o corpo normativo e regulamentar a seguir, e as soluções técnicas de distribuição 
de energia. 
O capítulo 3, trabalho desenvolvido, apresenta as especificações da urbanização em 
desenvolvimento, a conceção das infraestruturas desenvolvidas, apresentação dos 
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dimensionamentos efetuados, estudo luminotécnico e apresentação do mapa de trabalhos e 
quantidades e estimativa orçamental elaborada. 
O capítulo 4, conclusões, são anunciadas as principais conclusões do trabalho desenvolvido, 




2 PROJETO DE INFRAESTRUTURAS – 
CONDIÇÕES LEGAIS E TÉCNICAS 
2.1 SISTEMA ELÉTRICO DE ENERGIA DE PORTUGAL E DA ARÁBIA SAUDITA 
2.1.1 ASPETOS GERAIS 
O Sistema Elétrico de Energia (SEN) consiste no conjunto de princípios, organizações, 
agentes e instalações elétricas relacionados com as atividades de produção, transporte, 
distribuição e comercialização de eletricidade, abrangidas pelo Decreto-Lei n.º 172/2006, de 
23 de Agosto e pelo Decreto-Lei n.º 29/2006, de 15 de Fevereiro. 
A Figura 1 mostra um esquema geral simplificado do sistema elétrico de Portugal. 
 
Figura 1 Esquema do sistema elétrico de Portugal [16] 
 
Como podemos verificar na Figura 1 este sistema apresenta-se subdividido em 4 áreas de 




A Produção de energia elétrica está sujeita a um licenciamento que a classifica em dois tipos 
de regime, são eles: Produção em Regime Ordinário (PRO) e Produção em Regime Especial 
(PRE).  
A PRO abrange todas as fontes, incluindo as grandes centrais hidroelétricas que não estão 
incluídas no PRE, este regime atribui a responsabilidade aos intervenientes do marcado, 
sendo que, apenas uma pequena cota é da responsabilidade do governo. Por outro lado, a 
PRE corresponde à produção através de fontes endógenas e renováveis, sendo que, tal como 
foi referido anteriormente, as grandes produções hidroelétricas não se incluem neste regime. 
Este regime está afeto por requisitos de licenciamento que obrigam o comercializador a 
comprar toda a energia produzida e define benefícios nos preços com a aplicação de tarifas 
bonificadas. 
Em 2016, o consumo de energia elétrica abastecido a partir da rede pública, cresceu cerca 
de 0,6% relativamente a 2015. Este consumo atingiu valores de 49,3TWh, sendo que apenas 
em 2011 os valores foram mais elevados [20].  
O sistema de produção de energia elétrica pode-se ser dividido em três tipos, produção 
através de energias renováveis, energias não renováveis e saldo importador.  
A produção através de energias renováveis atingiu um máximo de 57% (31,069TWh) da 
energia consumida a nível nacional, face aos 47% (23,165TWh) atingidos no ano de 2015.  
Nas energias não renováveis, houve um total de produção de 43% (23,587TWh), valor que 
desceu ligeiramente relativamente ao ano anterior, que apresentou um total de 48% 
(23,840TWh). Em termos de energia importada, em 2016 não foi registada qualquer 
importação, sendo que em 2015 houve um total de 5% da energia elétrica produzida que 
tinha sido importada [20].  
Na Figura 2 apresenta-se os valores de energia elétrica produzidos através dos diferentes 




Figura 2 Produção de energia elétrica em Portugal [20] 
 
2.1.3 TRANSMISSÃO 
A transmissão de eletricidade obriga a uma elevada coordenação entre a produção e a 
distribuição, de modo a garantir a eficiência Rede Nacional de Transporte (RNT).  
Existem na RNT diversos pontos de entrega que vão alimentar todo a rede de consumidores 
finais. Esta coordenação só é possível graças a uma forte interligação/comunicação entre os 
electroprodutores e os consumidores.  
A exploração da RNT efetua-se através de linhas de muita alta tensão (MAT) de 150, 220 e 
400kV, estando estas interligadas com a Europa através das interligações com Espanha. 
A exploração do SEN em Portugal está exclusivamente concedida à empresa Redes 
Energéticas Nacionais (REN) através de um contrato estabelecido com o estado português.  
O processo de transmissão ocorre devido à interligação de equipamentos, por exemplo, 
linhas e subestações, que ligam os vários pontos do SEN. 
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Ao nível das linhas de transmissão em MAT, entre o período de 1997 a 2015, houve uma 
elevada expansão de cerca de 47%, sendo que o desenvolvimento mais significativo se deu 
essencialmente ao nível dos 400kV. 
Na Figura 3 pode-se verificar a evolução do comprimento das linhas instaladas ao longo dos 
anos, entre 1997 e 2015. 
 
Figura 3 Comprimento das linhas de muito alta tensão [16] 
Em 2016, registou-se um aumento das linhas de MAT, tendo um total de 8863km de linhas 
em serviço nos diferentes níveis de tensão, sendo, 2670km, 3611 km e 2582km nos níveis 
de tensão de 400kV, 220kV e 150kV respetivamente. 
Ao nível das subestações, atualmente a rede possui uma potência instalada de cerca de 
36636MVA [21], dividindo-se entre três tipos de transformação: 
− Autotransformação (MAT/MAT) – 13890MVA; 
− Transformação (MT/AT) – 22426MVA; 
− Transformação (MAT/MT) – 320MVA. 
Na Figura 4 é apresentado o mapa das linhas de transmissão em MAT e das subestações 




Figura 4 Rede de transmissão em muito alta tensão [21] 
 
No Anexo A, são apresentadas as principais características das linhas e subestações. 
No que se refere à Arábia Saudita, a transmissão da energia elétrica é realizada ao nível da 




A exploração do sistema elétrico na Arábia Saudita está exclusivamente concedida à 
empresa Saudi Electricity Company (SEC).  
No ano de 2015, após a implementação de novos projetos e ampliação/renovação das linhas 
de transmissão existentes, o valor total registado de linhas instaladas atingiu os 65186km. 
Ao nível das linhas de transmissão em MAT e AT, entre o período de 2014 e 2015, houve 
uma expansão de cerca de 9%, sendo que o desenvolvimento mais significativo se deu 
essencialmente ao nível da MAT, cerca de 3602km [31]. 
Na Figura 5 pode-se verificar a evolução das linhas de transmissão de energia elétrica ao 
nível da MAT e AT entre 2014 e 2015. 
 
Figura 5 Comprimento total das linhas de transmissão instaladas [31] 
Ao nível das subestações, em 2015, a rede possuía uma potência total instala de cerca de 
230908MVA, dividido pelas 812 subestações de transmissão de energia elétrica [31]. 
2.1.4 DISTRIBUIÇÃO 
À semelhança da transmissão, a distribuição realiza-se através da Rede Nacional de 
Distribuição (RND). Esta processa-se através das linhas de alta tensão (AT) media tensão 
(MT) e baixa tensão (BT).  




− AT – Nível de tensão de 60kV; 
− MT – Nível de tensão de 6kV, 10kV, 15kV e 30kV; 
− BT – Nível de tensão de 400/230V. 
A distribuição em Média tensão é explorada exclusivamente pela Energias de Portugal 
(EDP) graças a uma concessão única feita pelo estado português.  
Relativamente à distribuição em baixa tensão, esta é propriedade dos municípios e encontra-
se concessionada à EDP-Distribuição, mas também a um conjunto de cooperativas, de 
pequena dimensão, localizadas na zona norte do país. 
A rede de distribuição é constituída por subestações, redes de distribuição em média tensão, 
postos de transformação e redes de distribuição em baixa tensão. 
Na rede de distribuição, em 2016, a EDP possui instaladas um total de 434 subestações, 766 
transformadores perfazendo uma potência instalada de 17671MVA [8]. 
Relativamente às linhas de AT e MT instaladas, no ano de 2016, temos um total de 82558km 
de redes subterrâneas e aéreas [8].  
Na Figura 6 é apresentado um resumo das instalações e equipamentos em serviço no ano de 
2016. 
 




Na Arábia Saudita, a rede de distribuição, tal como a rede de transmissão, é explorada 
exclusivamente pela SEC. A SEC é a entidade responsável pela operação e manutenção de 
toda a rede elétrica nacional. 
Ao nível da distribuição, uma das grandes diferenças relativamente ao SEN prende-se com 
os níveis de tensão, MT e BT, sendo que a distribuição de energia na Arábia Saudita é 
realizada nos seguintes níveis de tensão: 
− MT: 11kV, 13,8kV, 33kV e 34,5kV; 
− BT: 400/230V. 
2.1.5 COMERCIALIZAÇÃO 
A comercialização de eletricidade é atualmente gerida pelo regime de livre concorrência, 
sendo apenas necessário uma licença para a sua ocorrência. As empresas que comercializam 
eletricidade têm a liberdade para gerir a compra e venda de eletricidade, sendo-lhes 
permitido o acesso às RNT e RND tendo que realizar um pagamento de tarifas ao à Entidade 
Reguladora dos Serviços Energéticos (ERSE) pelo acesso às redes. As entidades 
intermediárias, entre a distribuição e o consumo, são os comercializadores de energia elétrica 
e são estes os responsáveis pela qualidade do serviço prestado. 
O consumo de energia elétrica sofreu recentemente alterações na regulação. Existem dois 
tipos de mercado organizado que operam em regime livre, sendo estes, o mercado regulado 
e o mercado liberalizado. O mercado regulado consiste no sistema existente em que todos 
os consumidores pagam a energia ao mesmo preço assim como a potência contratada em 
função do escalão em que se encontravam. O mercado liberalizado vem modificar os 
princípios gerais do regulado, passando cada comercializador a definir as tarifas que pratica, 
respeitando a tarifa base definida pela ERSE.  
Até dezembro de 2017 haverá a extinção do mercado regulado passando todos os 
consumidores obrigatoriamente para o mercado liberalizado. Esta alteração permitirá que os 
consumidores optem livremente pelo comercializador que lhes oferece o melhor serviço de 
acordo com as suas necessidades de consumo, sem qualquer tipo de custo adicional na 
mudança de operador.  
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As empresas de comercialização têm como função a gestão das relações com os 
consumidores finais no apoio ao cliente e faturação. 
Na Tabela 1 estão representadas as empresas comercializadoras em regime de mercado que 
estão atualmente licenciadas para exercerem a sua atividade em Portugal Continental. 
Tabela 1 Empresas comercializadoras [15] 
Empresa comercializadora 
Clientes domésticos 
Grandes consumidores, industriais e 
pequenos negócios 
Coopérnico - Cooperativa de Desenvolvimento 
Sustentável, CRL 
ACCIONA Energía 
EDP Comercial - Comercialização de Energia, SA 
AUDAX ENERGIA - Sucursal em Portugal, 
S.L. 
Elusa Comercialização de Eletricidade Axpo Iberia, S.L. 
Elygas Power, S.L. Ecochoice 
Enat – Energias Naturais, Lda.  
EDP Comercial - Comercialização de 
Energia, SA 
Endesa – Endesa Energia Sucursal Portugal Elergone Energia 
ENFORCESCO, SA Elusa Comercialização de Eletricidade 
Galp Power S.A. Elygas Power, S.L. 
GOLD ENERGY – Comercializadora de Energia, 
S.A. 
Enat – Energias Naturais, Lda.  
HEN - Serviços Energéticos, Lda. Endesa – Endesa Energia Sucursal Portugal 
Iberdrola Clientes Portugal, Unipessoal, Lda. ENFORCESCO, SA 
Jafplus Energia Galp Power S.A. 
Logica Energy Gas Natural Comercializadora, S.A. 
LUZBOA - Comercialização de Energia, Lda. 
GOLD ENERGY – Comercializadora de 
Energia, S.A. 
LUSIADAENERGIA, S.A. HEN - Serviços Energéticos, Lda. 
PH Energia, Lda. Iberdrola Clientes Portugal, Unipessoal, Lda. 
Rolear - Automatizações, Estudos e 
Representações, S.A. 
Jafplus Energia 
Union Fenosa Comercial, S.L. – Suc. Em Portugal Logica Energy 
  
LUZBOA - Comercialização de Energia, 
Lda. 
  LUZiGÁS 
  PH Energia, Lda. 
  




2.2 PROJETO DE INFRAESTRUTURAS DE DISTRIBUIÇÃO DE ENERGIA 
ELÉTRICA EM MÉDIA E BAIXA TENSÃO 
2.2.1 ASPETOS GERAIS 
Neste capítulo, serão indicadas as principais normas e regulamentos aplicados ao projeto de 
infraestruturas de distribuição de energia elétrica em média e baixa tensão e de 
infraestruturas de telecomunicações, em Portugal e na Arábia Saudita. 
Não será abordada a temática do projeto de infraestruturas de produção e transporte de 
energia elétrica, uma vez que estas não fazem parte do âmbito do trabalho realizado. 
2.2.2 REGULAMENTOS, ESPECIFICAÇÕES TÉCNICAS, PROJETOS TIPO, DOCUMENTOS 
NORMATIVOS 
Em Portugal as principais normas e regulamentos aplicáveis ao projeto de infraestruturas de 
distribuição de energia elétrica em média e baixa tensão são: 
− Decreto n.º 42895 de 31 de março de 1960: Aprova o Regulamento de Segurança e de 
Subestações e Postos de Transformação e de Seccionamento. Alterado pela Portaria 
Nº 37/70, de 17 de Janeiro, pelo Decreto - Lei nº 14 / 77, de 18 de Fevereiro e pelo 
Decreto Regulamentar nº 56/85, de 5 de Setembro; 
− Decreto regulamentar n.º 90/84, de 26 de Dezembro: Estabelece disposições relativas 
ao estabelecimento e à exploração das redes de distribuição de energia elétrica em 
baixa tensão; 
− Portaria n.º 949-A/2006, de 11 de Setembro: Aprova e publica as Regras Técnicas de 
Instalações Elétricas de Baixa Tensão; 
− Portaria n.º 252/2015, de 19 de agosto: procede à alteração da Portaria n.º 949 -A/2006, 
de 11 de setembro, aprovou as Regras Técnicas das Instalações Elétricas de Baixa 
Tensão (RTIEBT), nos termos previstos no artigo 2.º do Decreto-Lei n.º 226/2005, de 
28 de dezembro, por aditamento da secção 722 à parte 7 das RTIEBT—Regras 
Técnicas das Instalações Elétricas de Baixa Tensão; 
− Decreto Regulamentar n.º 1/92, de 18 de Fevereiro: Aprova o Regulamento de 
Segurança de Linhas Elétricas de Alta Tensão; 
− NP 2626: Vocabulário Eletrotécnico Internacional; 
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− NP EN 50160: Características da tensão fornecida pelas redes de distribuição pública 
de energia elétrica; 
− NP EN 60529: Graus de proteção garantidos pelos invólucros (Códigos IP); 
− IEC 60038: Tensões normalizadas da IEC; 
− IEC 60050: Vocabulário Eletrotécnico Internacional; 
− IEC 60617: Símbolos gráficos para esquemas elétricos; 
− HD 472: Tensões nominais para redes de distribuição pública de energia elétrica em 
baixa tensão; 
− NP EN 61439: Conjuntos de aparelhagem de baixa tensão montados em fábrica. 
− EN 60865: Correntes de curto-circuito; 
− EN 60947 - Aparelhagem de baixa tensão; 
− EN 61008: Interruptores diferenciais, sem proteção contra sobreintensidades 
incorporada, para usos domésticos e análogos (RCCBs); 
− EN 61009: Interruptores diferenciais, com proteção contra sobreintensidades 
incorporada, para usos domésticos e análogos (RCBO's); 
− EN 60898: Aparelhagem elétrica - Disjuntores para a proteção contra a 
sobreintensidades para instalações domésticas e análogas; 
− Guia técnico das classes de reação ao fogo dos cabos elétricos para instalações elétricas 
de baixa tensão (Inclui a adaptação das RTIEBT:2006 ao regulamento delegado (UE) 
2016/364, da Comissão, de 1 julho  2015), DGEG, 2017; 
− Instalações elétricas estabelecidas em condomínios fechados. Rede particular de 
distribuição de energia elétrica em BT e instalação de iluminação exterior, CERTIEL; 
− Redes aéreas BT em condutores isolados agrupados em feixe-torçadas, DGEG; 
− Redes Aéreas de Baixa Tensão em Condutores Nus, DGEG; 
− Recomendações para Linhas Aéreas de Alta Tensão até 30 kV, DGEG; 
− Projeto-tipo de Postos de Transformação aéreos dos tipos A e AS, DGEG; 
− Projeto-tipo de Postos de Transformação aéreos dos tipos AI-1 e AI-2, DGEG; 
− Projeto-tipo de Postos de Transformação em Cabine Alta dos tipos CA1 e CA2, 
DGEG; 




− Guia técnico dos armários de distribuição de cabos para redes subterrâneas de baixa 
tensão, DGEG; 
− EDPDIT-C11-010/N: Guia técnico de urbanizações. Regras para a conceção, 
aprovação e ligação à rede dos projetos de infraestruturas elétricas de loteamentos ou 
urbanizações de iniciativa privada, EDP-Distribuição; 
− Manual de Ligações à Rede Elétrica de Serviço Público: Guia Técnico e Logístico de 
Boas Práticas. EDP Distribuição, 6ªEdição, Junho 2017. 
Na Arábia Saudita as principais normas e regulamentos aplicáveis ao projeto de 
infraestruturas de distribuição de energia elétrica em média e baixa tensão são: 
− TES-P-122.09 – Clearances and right of way requirements; 
− TES-P104.05 – Cable installations, engineering requirements; 
− Distribution planning standards (DPS); 
− Estimation of customer load guideline (DPS-01); 
− Design guideline of underground low voltage network to supply customers (DPS-02); 
− CIE Nº 12_2 Recommendations for Lighting of Roads and Motorised Traffic; 
− IES Illumination engineering society; 
− NEC National Electrical Code; 
− MOC Ministry of Communication; 
− SASO Saudi Standard Organization. 
 
2.2.3 REDES DE MÉDIA TENSÃO 
A distribuição de energia em média tensão pode ser realizada com recurso a redes 
subterrâneas ou aéreas.  
As redes de distribuição do tipo aéreas, instaladas predominantemente nas zonas rurais, são 
de mais baixo custo comparativamente às redes subterrâneas, mas a fiabilidade da 
alimentação é menor devido a estarem mais suscetíveis a incidentes externos pelo simples 
facto de estar suscetível a fenómenos e agentes externos de variada origem. Deste modo, a 
sua fiabilidade na continuidade de serviço é mais reduzida. 
As redes aéreas são basicamente constituídas por: 
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− Condutores nus de cobre ou alumínio-aço; 





A rede do tipo subterrânea é predominantemente utilizada nos centros urbanos, apresentando 
um custo mais elevado, tanto em instalação como custos de manutenção. Não estando 
suscetível a incidentes externos, à exceção de danos provocados por escavações no terreno, 
esta solução apresenta uma maior fiabilidade e maior capacidade de transporte de energia. 
Outras vantagens na utilização deste tipo de rede é a questão estética e a segurança para as 
pessoas. Porém, tem a desvantagem de no caso da ocorrência de avarias, pois torna-se mais 
difícil a localização da avaria/defeito. 
As redes subterrâneas são constituídas pelos seguintes elementos: 
− Condutores isolados de cobre ou alumínio; 
− Tubagem; 
− Rede e fita de sinalização; 
− Caixas de visita. 
A seleção do tipo de exploração das redes de distribuição tem um fator bastante importante 
na qualidade de serviço prestado aos consumidores.  
O modo de exploração permite em caso de defeitos da linha, que esta possa permitir a 
reconfiguração da rede de modo a tornar a interrupção de energia o menor período possível 
de tempo.  
Assim, existem diversos esquemas de exploração das redes que podem ser adotados na rede, 
sendo estes: anel, radial/antena, “anel em T” e do tipo emalhada. 
As redes do tipo radiais, apresentam uma distribuição crescente. São caracterizadas por 
possuírem apenas uma linha de alimentação, sendo o trânsito de potência realizado apenas 
num sentido. Este tipo de exploração procura reduzir o investimento total de implementação, 
uma vez que a sua zona de implementação costuma ser nas zonas rurais, onde a densidade 
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de cargas é menor. Este tipo de exploração oferece o mínimo de fiabilidade, uma vez que 
em caso de defeito todo o ramal fica inoperacional até ser detetado e reparado o defeito. 
A Figura 7 mostra-nos um esquema geral simplificado da configuração da rede de média 
tensão do tipo radial/antena. 
 
Figura 7 Configuração da rede de média tensão do tipo radial/antena [28] 
As redes do tipo em anel são caracterizadas por possuírem duas alimentações distintas, 
possibilitando a alimentação aos consumidores por dois trajetos distintos. Em caso de defeito 
numa das linhas de alimentação, é possível a alimentação pelo outro ramo, mantendo-se o 
fornecimento de energia. Esta solução oferece uma maior continuidade de serviço. Neste 
tipo de exploração, por norma são utilizados os dois ramos de alimentação em simultâneo, 
estando o anel aberto no ponto em que as cargas se encontram perfeitamente equilibradas e 
distribuídas. 
A Figura 8 mostra-nos um esquema geral simplificado da configuração da rede de média 
tensão do tipo anel. 
 
Figura 8 Configuração da rede de média tensão do tipo anel [28] 
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Outro tipo de exploração, é a alimentação em anel em T. Esta solução é utilizada sempre que 
a carga de uma rede em anel excede a sua capacidade máxima. Para isso, existe dois tipos 
de combinações: 
− Na primeira opção temos três alimentações distintas, compartilhando 
aproximadamente a mesma carga entre si. Esta opção permite carregar cada ramo do 
anel em T até uma vez e meia a carga nominal dos alimentadores, desde que estes 
sejam todos da mesma capacidade. Este tipo de exploração, tem um custo de instalação 
mais económico do que a rede em anel. 
− A Figura 9 mostra-nos um esquema geral simplificado da configuração da rede de 
média tensão do tipo anel em T, do tipo 1. 
 
 
Figura 9 Configuração da rede de média tensão do tipo anel em T – Tipo 1 [28] 
− A segunda opção assenta na utilização de duas alimentações carregadas à sua 
capacidade máxima e uma terceira alimentação para servir de auxílio em caso de 
emergência. 
A Figura 10 mostra-nos um esquema geral simplificado da configuração da rede de 





Figura 10 Configuração da rede de média tensão do tipo anel em T – Tipo 2 [28] 
Por último, outro tipo de exploração de rede de média tensão é a alimentação através de 
várias redes em anel interligadas entre si. Este tipo de rede é menos utilizado devido aos seus 
custos de manutenção, exploração e operação. Por norma, quando se torna necessário a 
utilização deste tipo de rede, deverá ser feita uma conversão para redes do tipo em anel, 
completamente separadas entre si, desde que a carga aplicada o permita. 
A Figura 11 mostra-nos um esquema geral simplificado da configuração da rede de média 





Figura 11 Configuração da rede de média tensão constituída por vários anéis (emalhada) [28]  
 
Em Portugal, os tipos de exploração mais utilizados nas redes de distribuição de média 
tensão são as redes do tipo radial, as redes em anel e as redes emalhadas. 
Na Arábia, os tipos de exploração mais utilizadas são as redes em anel e as redes em anel 
em T. Devido às questões de fiabilidade, as redes do tipo radial não são utilizadas.  
Os condutores utilizados para as redes de distribuição de média tensão são diferenciados 
pelo tipo de distribuição efetuada, se uma distribuição de rede do tipo aérea ou subterrânea.  
Nas redes de distribuição de média tensão aéreas, tipicamente são utilizados condutores nus 
multifilares em alumínio-aço em detrimento dos condutores em cobre. Os condutores de 
alumínio-aço são constituídos com uma alma de aço, um ou mais fios, envoltos por duas ou 
três camadas de fios de alumínio enrolados em hélice. 
A Figura 12 mostra-nos o cabo/condutor tipo de alumínio utilizado nas redes de distribuição 
de MT do tipo aéreas. 




Figura 12 Condutor de alumínio com alma de aço galvanizado [4] 
Os condutores de alumínio-aço possuem diversas vantagens relativamente aos condutores 
de cobre, sendo elas: 
− Menor custo de aquisição do material; 
− Possui um diâmetro superior, permitindo reduzir o efeito de coroa; 
− Maior resistência mecânica e são mais leves. 
Os cabos do de uso nas redes subterrâneas, podem ser mono ou multi condutores, de cobre 
ou alumínio, redondo, multifilar e compactado. Estes são compostos por uma camada 
semicondutora com isolamento em polietileno reticulado (PEX), blindagem efetuada em fita 
ou fios de cobre, com bainha interior em policloreto de vinilo (PVC), armadura de fitas de 
alumínio ou aço. A bainha exterior pode ser efetuada em PVC ou XLPE. 






Figura 13 Condutor multicondutor e monocondutor [7] 
As tensões destas redes variam entre os 3.6kV e os 33kV. 
Em Portugal, nas redes do tipo aérea, os condutores normalizados pela EDP são os cabos 
nus de liga de alumínio com alma em aço com uma secção nominal de 54,6 e 116,2mm² 
[12]. Nas redes do tipo subterrâneas, são utilizados cabos do tipo LXHIOZ1(cbe), com 
secção dos condutores de 120, 240 e 500mm² para linhas subterrâneas e postos de 
transformação. Os condutores são multifilares em alumínio, com isolamento em polietileno 
reticulado, blindagem individual constituída por fios de cobre concêntricos, bainha exterior 
de poliolefina com baixo teor de halogéneos tendo o condutor e blindagem estanque [11]. 
Na Arábia Saudita, tal como em Portugal, os condutores utilizados nas redes aéreas de 
distribuição em média tensão são condutores nus de alumínio com alma em aço reforçado 
[27]. Nas redes do tipo subterrâneas, são utilizados cabos com alma condutora de cobre ou 
alumínio de acordo com a norma IEC 60228, com uma secção nominal de 185, 300 e 
500mm², com isolação em polietileno reticulado, blindagem efetuada em fita de aço, com 
bainha em XLPE [26]. 
2.2.4 POSTOS DE TRANSFORMAÇÃO 
Os postos de transformação são instalações onde se realiza a transformação da energia de 
média tensão em baixa tensão. Estes postos de transformação têm como objetivo alimentar 
a rede de distribuição em baixa tensão e a iluminação pública. 
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O posto de transformação é constituído essencialmente pelo transformador, a óleo ou seco, 
que faz a conversão da energia de média tensão em baixa tensão, os equipamentos de 
interrupção, seccionamento, proteção e contagem e o quadro geral de baixa tensão. 
Os postos de transformação podem ser do tipo aéreo em cabine ou em edifícios para outros 
usos.  
Os postos de transformação de exterior aéreos caracterizam-se pela fixação do transformador 
em postes normalizados de betão, sendo que o seu quadro geral de baixa tensão é fixo na 
parte inferior desse mesmo poste. Os postos de transformação aéreos podem ser divididos 
de acordo com o seu modo de ligação à linha de média tensão aérea, sendo eles: 
− Tipo A: Caracteriza-se pela ligação direta à rede de média tensão; 
− Tipo AS: Caracteriza-se pela ligação à rede de média tensão através de um 
seccionador, sendo que a potência máxima permitida é de 100kVA; 
− Tipo AI: Caracteriza-se pela ligação à rede de média tensão através de um interruptor 
seccionador, sendo que a potência máxima permitida é de 250kVA. 




Figura 14 Posto de transformação aéreo do tipo AI e AS [17] 
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A Figura 15 mostra um seccionador e um interruptor-seccionar utilizados nos postos de 




Figura 15 Seccionador e Interruptor-seccionador [17] 
Os postos de transformação do tipo cabine são bastantes semelhantes em termos da sua 
função e estrutura, sendo que as diferenças mais relevantes se situam nas potências elétricas, 
resultando em diferentes conceções dos postos de transformação. 
Os postos de transformação em cabine caracterizam-se por serem instalações de interior, 
onde todo o seu equipamento está instalado dentro da cabine. Dependendo da sua potência 
e tipo de alimentação, aérea ou subterrânea, estes podem assumir diversas configurações, 
sendo eles: 
− Cabine alta; 
− Cabine baixa em edifício próprio; 
− Cabine baixa integrado no edifício; 
− Cabine metálica; 
− Cabine pré-fabricada. 
Estes postos de transformação são equipados com aparelhagem de corte ao ar ou com 
isolamento em hexafluoreto de enxofre, que se distinguem por a aparelhagem de corte ao ar 
quando sobre pressão, esta é utilizada como dielétrico de corte. A aparelhagem com 
isolamento em hexafluoreto de enxofre utiliza o hexafluoreto de enxofre como isolante e 
agente de corte do arco elétrico. 
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Na tabela xxx, podemos verificar as diferenças entre as celas de média tensão a vácuo ou a 
SF6. 
Tabela 2 Empresas comercializadoras [15] 
Proteção e corte Vácuo SF6 
Nº Médio de aberturas Não Sim 
Nº de falhas 4/10000 unidades por ano 4/10000 unidades por ano 
Selado para toda a vida Sim Sim 
Manutenção Não Não 
Tempo de vida 30 anos 30 anos 
ResistÊncia mecânica 10000 operações 10000 operações 
Resistência elétrica 50 a 100 operações 20 a 50 operações 
Proteção ao transformador Classe IEC E2 Classe IEC E2 
Proteção a motor 
Disjuntor contactor + 
proteção 
Disjuntor contactor 
Proteção a bateria de 
condensadores 
Classe IEC C1 Classe IEC C2 
Arco interno 
Disjuntor/ Disjuntor + 
proteção 
Disjuntor/ Disjuntor + 
proteção 
Na arábia Saudita os tipos de postos de transformação mais utilizados são: 
− Cabine metálica; 
− Tipo aéreo; 
− Unidades transformadoras exteriores.  
Os postos de transformação em cabine metálica agregam todos os equipamentos num só 
conjunto, sendo eles, o equipamento de interrupção/seccionamento e proteção designado por 
“Ring Main Unit” (RMU), o transformador e o quadro geral de baixa tensão. 
Na Figura 16 podemos ver um exemplo de um posto de transformação em cabine metálica 
utilizado na Arábia Saudita. 
 
Figura 16 Posto de transformação em cabine metálica [2] 
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As unidades transformadores exteriores são os mais utilizados na Arábia Saudita e são 
unidades em que o quadro geral de baixa tensão, transformador e terminais de ligação da 
rede de média tensão estão todos integrados entre si num único conjunto. Ver Figura 17. 
Estas unidades são fabricadas de acordo com as necessidades do cliente. Ao contrário do 
posto de transformação em cabine metálica, neste tipo de unidades é necessário a instalação 
do RMU em separado para receber e gerir o anel de média tensão. 
Na Figura 17 podemos ver um exemplo de um posto de transformação do tipo unidade 
transformadora exterior utilizado na Arábia Saudita. 
 
Figura 17 Unidade transformadora exterior [2] 
As potências uniformizadas e utilizadas pela SEC para os transformadores são de 500, 1000 
e 1500kVA para uma tensão de 13.8kV em que o número das saídas do Quadro Geral de 
Baixa Tensão (QGBT) diferem consoante a potência, sendo elas oito, doze ou dezasseis 
respetivamente. 
2.2.5 REDES DE BAIXA TENSÃO 
As redes de distribuição de energia elétrica em baixa tensão são os elementos constituintes 
do sistema elétrico que mais atualizações e modificações estão sujeitas, devido a alimentação 
a novos clientes.  
A rede de distribuição de energia em baixa tensão tem início no quadro geral de baixa tensão 
dos postos de transformação e terminam na portinhola, que estabelece a fronteira entre a rede 
de distribuição e a instalação do consumidor.  
As redes elétricas de baixa tensão assumem uma topologia do tipo radial. Este tipo de 
topologia caracteriza-se por garantir um custo de investimento inicial reduzido e uma menor 
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fiabilidade na continuidade de serviço. Esta fiabilidade reduzida deve-se a não haver 
alternativa de alimentação em caso de avaria na rede e de as linhas estarem sujeitas a 
fenómenos e agentes externos. 
As redes de distribuição de energia elétrica em baixa tensão podem ser do tipo aérea ou 
subterrâneas.  
Relativamente às redes aéreas, podem ser utilizados condutores nus, redes estas que 
atualmente já não são instaladas, no caso do cobre, ou isolados em cabo do tipo de torçada, 
no caso do alumínio. As linhas quando efetuadas em condutores de cobre nu, são apoiadas 
em isoladores fixos aos postes de betão ou madeira, ou em suportes metálicos fixo em 
fachadas de edifícios, dependendo da sua zona de instalação, se rural ou urbana. Os cabos 
de torçada são fixos aos postes e constituídos normalmente por cinco condutores, sendo que 
um deles se destina à alimentação da iluminação pública.  
As redes aéreas de distribuição de baixa tensão são tipicamente instaladas em zonas rurais. 
Estas são tipicamente instaladas em postes de betão ou madeira, e constituídas por 
condutores isolados ou não isolados. 
As redes de distribuição em cabos não isolados estão atualmente a ser abandonadas e 
atualizadas para redes com condutores isolados, em cabos de torçada. Este tipo de topologia 
caracteriza-se pelos seus condutores assentes em isoladores fixos nos postes. Os condutores 
utilizados podem ser em cobre, alumínio ou em liga de alumínio sendo que os seus 
condutores podem ser dispostos em quincôncio, esteira vertical ou horizontal. 
Na Figura 18 temos a representação da disposição dos condutores não isolados nas redes 




Figura 18 Disposição da rede aérea em condutores não isolados [23] 
As redes aéreas do tipo torçada são as mais utilizadas atualmente, sendo que utilizam postes 
de betão ou madeira e condutores em alumínio isolados. Estas redes são essencialmente 
constituídas pelos seguintes elementos: 
− Condutores; 
− Postes; 
− Caixas de transição/proteção; 
− Pinças de amarração/suspensão; 
− Ligadores bimetálicos; 
− Ganchos; 
− Uniões; 
− Mangas termo retráteis. 
Os condutores das redes em cabo torçada podem ser em alumínio ou em cobre, isolados a 
polietileno reticulado (PEX) sendo designados por LXS, no caso de a alma condutora ser em 
alumínio, e XS no caso de a alma condutora ser em cobre. 
 
Os cabos de distribuição são normalmente constituídos por cinco condutores, sendo um 
destinado à iluminação pública e os restantes para a distribuição de energia. A identificação 
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dos circuitos é efetuada de modo normalizado, sendo os condutores de fase marcados com 
“fase 1”, “fase 2” e “fase 3”, o condutor de neutro marcado de acordo com a identificação 
do fabricante e o circuito destinados à iluminação pública com “IP1”. 
 
A Figura 19 mostra-nos um exemplo do cabo tipicamente utilizado nas redes aéreas em 
torçada. 
 
Figura 19 Cabo do tipo LXS utilizado nas redes aéreas em torçada [6] 
 
Em Portugal os cabos usados nas redes aéreas em torçada são do tipo XS e LXS, cobre ou 
alumínio respetivamente, com uma secção de 4, 16, 25, 50, 70 e 95mm² [10]. 
Na Arábia Saudita são utilizados cabos quádruplos, constituídos por alma condutora em 
alumínio e isolamento em polietileno reticulado com secção de 50 e 120mm² [25]. 
 
Relativamente às redes subterrâneas, estas são essencialmente instaladas nos centros urbanos 
e semiurbanos. Estas redes apresentam um custo mais elevado e numa dificuldade acrescida 
na deteção de avarias, comparativamente às redes aéreas, sendo que têm a vantagem de não 
estarem suscetíveis a incidentes externos, apresentando assim uma maior fiabilidade na 
alimentação. 




− Armários de distribuição; 
− Caixas de visita. 
Os condutores das redes subterrâneas podem ser de alumínio ou cobre, multicondutores, com 
alma condutora rígida e do tipo multifilar ou maciço. Estes são compostos por uma camada 
de isolamento a policloreto de vinilo (PVC) ou a PEX, fita de cintagem, bainha interior em 
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PVC, blindagem efetuada em fita ou fios, e bainha exterior em PVC ou polietileno reticulado 
(XLPE). 
A Figura 20 mostra-nos o tipo de condutor normalmente utilizado nas redes subterrâneas de 
baixa tensão. 
 
Figura 20 Cabo subterrâneo [6] 
 
Em Portugal os cabos usados nas redes de distribuição do tipo subterrâneas podem ser cabos 
armados ou não armados, com isolamento em polietileno reticulado ou isolamento em 
policloreto de vinilo. Estes são do tipo VV, LVV, LSVV, VAV, LVAV, LSVAV, XV, LXV, 
XAV, LVAV e LSXAV com secções desde 1,5 até 400mm² [9]. 
 
Na Arábia os cabos utilizados possuem alma condutora em cobre ou alumínio, isolamento 
em polietileno reticulado, blindagem em fios ou fita de aço, com bainha em polietileno 
reticulado e secções nominais de 35, 70, 120, 185, 300 e 630mm² [24]. 
2.2.6 ILUMINAÇÃO PÚBLICA 
2.2.6.1 ASPETOS GERAIS 
Os projetos de iluminação pública devem fornecer a todos os seus usuários segurança, 
conforto, alta eficiência e respeito ao meio ambiente. Novas instalações surgem todos os dias 
devido ao aumento populacional, sendo fundamental a realização de estudos luminotécnicos 
de modo a garantir os níveis corretos de iluminância recomendada. Os níveis de luminância 
estão diretamente relacionados com o tipo de vias a iluminar, zonas pedestres, entre outros. 
A iluminação pública é realizada através da instalação de luminárias em apoios da rede aérea 
de distribuição ou em postes dedicados.  






− Armários de iluminação pública. 
2.2.6.2 APOIOS/POSTES 
De modo a haver uma correta distribuição luminosa, torna-se importante otimizar o 
espaçamento entre os apoios consoante a sua altura. Assim, são utilizados três tipos de 
apoios, sendo eles:  
− Postes ou colunas de iluminação; 
− Cabos de suspensão; 
− Braços em fachadas de edifícios. 
Os postes ou colunas de iluminação são geralmente fabricadas em aço, liga de alumínio ou 
em betão. Estas colunas devem obedecer a certos requisitos, tais como, oferecer uma boa 
resistência a esforços mecânicos; boa resistência à corrosão e espaço de acesso para 
colocação dos elementos de proteção. 





Figura 21  Postes de iluminação pública 
Os cabos de suspensão são utilizados apenas em último caso, uma vez que apresentam várias 
desvantagens em comparação com os sistemas tradicionais. Esta solução é utilizada apenas 
quando não é possível a instalação de colunas ou luminárias nas fachadas do edifício, ou 
pelas condições da via a iluminar. As armaduras estão sujeitas à ação do vento, apresentam 
uma manutenção bastante mais difícil e uma estética indesejável. 
A Figura 22 mostra-nos um exemplo da iluminação pública efetuada em cabos de suspensão. 
 
Figura 22 Cabos de suspensão 
 
No caso em que a instalação de colunas ou postes de iluminação não é tecnicamente e 
fisicamente viável, à que analisar a opção da instalação das luminárias nas fachadas dos 
edifícios envolventes. Para tal, é necessário ter em consideração alguns requisitos, sendo 
eles, a ausência de árvores de grande porte que possam obstruir e sombrear as ruas, que haja 
edifícios ao longo de toda a via a iluminar e que a largura entre fachadas não ultrapasse os 
vinte metros. 





Figura 23 Luminária fixa à fachada do edifício 
 
Em Portugal e na Arábia Saudita, a solução utilizada predominantemente é a instalação das 
luminárias em postes ou colunas de iluminação. 
 
2.2.6.3 LUMINÁRIAS 
As luminárias são responsáveis por garantir a alimentação elétrica, suportar a fonte luminosa 
e todos os acessórios a ela associados. Deve ainda permitir a regulação da direção do fluxo 
luminoso, evitar o encandeamento, proteger os dispositivos elétricos e óticos e assegurar a 
dissipação do calor produzido com eficiência.  
As luminárias são constituídas por vários elementos, sendo que estes diferem consoante o 
tipo de tecnologia utilizada.  
As luminárias são constituídas essencialmente pelos seguintes componentes: 
− Lâmpada/fonte de luz; 
− Corpo da luminária; 
− Sistema ótico. 
A lâmpada é o elemento essencial que produz radiação eletromagnética no espetro visível. 
Os vários tipos de lâmpadas que podem ser utilizadas diferenciam-se mediante as suas 
características técnicas e económicas e dos seus parâmetros de desempenho, nomeadamente: 
− Índice de Restituição de Cor; 
34 
  
− Temperatura de Cor; 
− Fluxo Luminoso; 
− Eficácia Luminosa; 
− Gama de Potência; 
− Tempo de Vida; 
− Custo; 
− Fator de Manutenção. 
Os tipos de lâmpadas mais utilizados na iluminação pública são as lâmpadas de vapor de 
sódio de alta pressão, iodetos metálicos e atualmente as lâmpadas LED que tornam os 
sistemas mais eficientes. 




Figura 24 Lâmpada vapor de sódio de alta pressão, iodetos metálicos e LED [13] 
O corpo da luminária tem como objetivo suportar todos os componentes da luminária. Esta 
deve apresentar uma configuração robusta, boa resistência mecânica a choques e vibrações 
de modo a garantir as perfeitas condições de funcionamento de todos os componentes. 
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O sistema ótico tem como principal função controlar e distribuir o fluxo luminoso da 
lâmpada, sendo constituído pelo refletor e difusor. O refletor proporciona a distribuição do 
fluxo luminoso de forma a obter um maior aproveitamento do fluxo emitido na zona a 
iluminar. Este aproveitamento é conseguido uma vez que o fluxo emitido para cima é 
reenviado para baixo. A eficiência do refletor varia consoante o tipo de material com que 
este é fabricado. O difusor é caracterizado pela sua elevada transmitância e por proporcionar 
a estanquicidade da fonte luminosa. Este permitem alterar a distribuição do fluxo luminoso 
emitido pela fonte luminosa de modo a oferecer um maior conforto visual. 
De modo a manter um nível de eficiência energética na iluminação pública cada vez maior, 
tanto em Portugal como na Arábia Saudita, estes têm tendência em projetos novos a 
aplicação de luminárias equipadas com tecnologia LED. 
2.2.6.4 SISTEMA DE GESTÃO DA ILUMINAÇÃO 
Os sistemas de gestão da iluminação permitem otimizar a utilização das instalações de 
iluminação pública de modo a obter poupanças de energia bastante significativas, mantendo 
o conforto e segurança visual necessários a cada local. Para isso, são utilizados diversos 
sistemas de controlo, sendo eles: 
− Sensores crepusculares; 
− Relógio astronómico; 
− Reguladores de fluxo; 
− Sistema de telegestão. 
Em Portugal o sistema mais utilizado para gestão da iluminação pública é a aplicação de 
relógios astronómicos, sendo que atualmente a EDP encontra-se a instalar nas novas 
instalações sistemas de telegestão integrada na arquitetura Inovgrid. O sistema Inovgrid, é a 
abordagem da EDP ao conceito das redes inteligentes - smart grids - visando dotar a rede 
elétrica de informação e de equipamentos capazes de automatizar a gestão das redes, 
melhorar a qualidade de serviço, diminuir os custos de operação, promover a eficiência 
energética e a sustentabilidade ambiental, potenciar a penetração das energias renováveis e 
do veículo elétrico. [13] 
Na Arábia Saudita o sistema utilizado para controlo da iluminação pública assenta na 
aplicação de um relógio astronómico em paralelo com sensores crepusculares. 
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2.3 PROJETO DE INFRAESTRUTURAS DE TELECOMUNICAÇÕES EM 
LOTEAMENTOS, URBANIZAÇÕES E CONJUNTOS DE EDIFÍCIOS 
2.3.1 ASPETOS GERAIS 
Neste capítulo, serão indicadas as principais normas e regulamentos aplicados ao projeto de 
infraestruturas de telecomunicações, em Portugal e na Arábia Saudita. 
Não será abordada a temática do projeto de infraestruturas de cabos, uma vez que estas não 
fazem parte do âmbito do trabalho realizado 
 
2.3.2 REGULAMENTOS, ESPECIFICAÇÕES TÉCNICAS, PROJETOS TIPO, DOCUMENTOS 
NORMATIVOS 
Em Portugal as principais normas e regulamentos aplicáveis ao projeto de infraestruturas de 
telecomunicações em loteamentos, urbanizações e conjuntos de edifícios são: 
− 2.ª Edição do Manual ITUR - Prescrições e especificações técnicas das infraestruturas 
de telecomunicações em loteamentos, urbanizações e conjuntos de edifícios, aprovada 
por decisão da ANACOM de 20 de novembro de 2014. 
− EN60529 – Define o grau de proteção contra a penetração de corpos sólidos e contra 
a projeção de água (IP); 
− EN50102 – Define o grau de proteção contra impactos mecânicos (IK); 
− NP EN 124 – Define a classe das tampas das caixas de visita, tendo em consideração 
o local de instalação; 
− NP 922 – Designação dos cabos de par de cobre; 
− EN 60793-2-50/ EN 60794-1-1 – Requisitos mínimos para os cabos de fibra ótica. 
 
Na Arábia Saudita as principais normas e regulamentos aplicáveis ao projeto de 
infraestruturas de telecomunicações em loteamentos, urbanizações e conjuntos de edifícios 
são: 
− Design Guidelines for Access Network Development (AND+) Phase II - Rev.-
04(05.02.2014); 
− OSP Design Implementation Guidelines for Fibre Network - Rev.02 (02.01.2013); 
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− BS EN 124:1994 - Gully tops and manhole tops for vehicular and pedestrian areas. 
Design requirements, type testing, marking, quality control; 
− BS EN 50174-3:2003 - Installation technology. Cabling installation. Installation 
planning and practices outside buildings; 
− BS EN 50086-2-4 - Specification for conduit systems for cable management. 
Particular requirements. Conduit systems buried underground. 
2.3.3 MATERIAIS E EQUIPAMENTOS 
A rede de tubagem tem como finalidade assegurar a passagem subterrânea, proteção dos 
cabos e alojamento dos equipamentos de telecomunicações. 
A rede de tubagem das infraestruturas é constituída por dois tipos de rede: 
− Rede principal de tubagem; 
− Rede secundária de tubagem. 
Os principais elementos constituintes das redes de tubagem são: 
− Tubos; 
− Câmaras de visita; 
− Valas. 
2.3.3.1 TUBOS 
Os tubos a utilizar nas redes de tubagem de telecomunicações devem ser do tipo corrugado 
de parede dupla, fabricados em polietileno e tritubos em polietileno. A parede interior deve 
ser lisa, de modo a facilitar o enfiamento dos cabos, sendo que a parede exterior corrugada 
aumenta a flexibilidade do tubo, garantindo uma boa resistência aos impactos e compressão. 






Figura 25 Tubo PEAD corrugado e Tritubo 
A tubagem utilizada nas ITUR, possuem diâmetros normalizados, sendo estes, 90 e 110mm 
de diâmetro para tubos PEAD e de 50, 90 e 110mm de diâmetro para tubos PEAD/PEBD, 
sendo eles fornecidos em vara ou rolo respetivamente. 
De modo a garantir uma boa resistência, os tubos utilizados nas ITUR devem ainda garantir 
uma elevada proteção mecânica e elevada resistência contra impactos. Assim, devem 
respeitar os seguintes critérios: 
− Resistência de compressão, quando envolvidos em pó de pedra ou areia: 450N; 
− Resistência de compressão, quando envolvidos em betão: 250N; 
− Resistência ao impacto, para tubos fornecidos em rolo, de 3, 6 e 12J para os tubos de 
50, 90 e 110mm respetivamente; 
− Resistência ao impacto, para tubos fornecidos em vara, de 15, 20 e 28J para os tubos 
de 50, 90 e 110mm respetivamente. 
No que diz respeito aos tritubos, o diâmetro nominal mínimo aceite é de 40mm. Estes são 
tubos fabricados em polietileno de alta densidade, PEAD ou MRS80. 
2.3.3.2 CÂMARAS DE VISITA 
As câmaras de visita têm como principal função permitir o acesso à rede subterrânea, 
permitindo a instalação de equipamentos de telecomunicações, a ligação, instalação e 
remoção dos cabos de telecomunicações e trabalhos de manutenção. 
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As câmaras de visita podem ser construídas nos locais ou serem pré-fabricadas, devendo 
cumprir a legislação aplicável. Estas podem ser circulares (CVC), em T (CVTx), em L 
(CVLx), em I (CVIx) ou de secção poligonal (CVRx). [33] 
 
Figura 26 Tubo Câmara de visita tipo CVC [33] 
 
Figura 27 Tubo Câmara de visita tipo CVR [33] 
 




Figura 29 Tubo Câmara de visita tipo CVL [33] 
 
Figura 30 Tubo Câmara de visita tipo CVT [33] 
2.3.3.3 VALAS 
As valas de instalação da tubagem de telecomunicações, são constituídas por areia ou pó de 
pedra e fita de sinalização, sendo a tubagem instalada a uma profundidade de 0.8mt. 
Na Figura 31, pode-se ver a vala tipo de instalação da rede de tubagem principal e de 
distribuição. 
 
Figura 31 Tubo Câmara de visita tipo CVT [33] 
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3 TRABALHO DESENVOLVIDO 
3.1 ASPETOS GERAIS 
Neste capítulo pretende-se apresentar o trabalho de desenvolvimento e projeto realizado no 
âmbito da presente dissertação. Trata-se de um trabalho de projeto de infraestruturas elétricas 
de média tensão, baixa tensão e iluminação pública, assim como de projeto de infraestruturas 
de telecomunicações de uma urbanização de 173 km2, na Arábia Saudita. 
3.2 CARATERÍSTICAS DA URBANIZAÇÃO 
A King Abdullah Economic City (KAEC) é uma nova cidade, prevista pelo Reino da Arábia 
Saudita, com o objetivo de desenvolver uma economia mais diversificada e sustentável. 
Com uma área total de 173 km², está localizada 100 km a norte de Jeddah, entre o Mar 
Vermelho e a Rodovia Jaddah-Yanbu. 
O principal responsável pelo empreendimento do KAEC é Emaar, The Economic City 
(EEC).  
A KAEC é o local perfeito para ligar o oriente e o oeste, permitindo que no seu porto de 
águas profundas, na costa do Mar Vermelho, possam atracar os maiores navios do mundo. 
Com a execução das novas redes rodoviárias e ferroviárias previstas, a KAEC ficará a apenas 
uma hora de Jeddah, Meca e Medina. 
A KAEC foi concebida como um lugar para potenciar o desenvolvimento do setor privado 
e estabelecer uma nova âncora para logística, distribuição e indústria média e leve. O coração 
desta missão é o Vale Industrial, localizado na parte nordeste da KAEC. A visão do vale 
industrial é tornar-se o centro regional preferido para indústrias de manufatura e logística 
global de valor agregado, contribuindo para a criação de emprego e desenvolvimento 
econômico para a Arábia Saudita. 
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A atual fase de desenvolvimento do empreendimento é a fase Industrial Valley 3 (IV3), 
sendo que as fases Industrial Valley 1 e 2 foram elaboradas por outras entidades.  
Esta fase de projeto refere-se às parcelas B, C, D, E e F, compreendendo aproximadamente 
510 hectares de área. 
A Figura 32 mostra o layout da parcela B. 
 
Figura 32 Layout da parcela B 
 
A Figura 33 mostra o layout das parcelas C, D, E e F. 
 
 
Figura 33 Layout da parcela C, D, E e F 
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As referidas parcelas são constituídas por lotes de diversos tamanhos, características e 
utilização, que se podem agrupar da seguinte forma: 
− Logística: 
o Lotes destinados a atividades logísticas, constituídas por escritórios de apoio e 
instalações de trabalhadores. 
− Indústria básica: 
o Lotes destinados a atividades logísticas, pequenas empresas do ramo industrial 
e escritórios de apoio. 
− Oficinas: 
o Lotes industriais configuradas para edifícios multi-arrendatários, com estaleiros 
de serviços compartilhados.  
− Comercial: 
o Os lotes do tipo comercial destinam-se entre outros, aos seguintes usos: 
 Hotéis; 
 Showrooms; 
 Lojas de venda ao público em grande escala; 
 Estação de gasolina e serviços; 
 Infraestrutura social, como clínica, mesquita, correios, polícia e incêndio. 
− Uso misto:  
o Lotes para edifícios mistos os quais possuem habitações e comércios. A 
habitação destina-se a unidades de habitação a preços acessíveis, classe baixa e 
média, e pode ser combinado com usos comerciais ao nível do piso térreo. 
− Habitação dos trabalhadores:  
o Lotes destinados para habitações destinada aos trabalhadores, que inclui 
edifícios residenciais, infraestrutura social e espaços abertos recreativos. 







Na Tabela 3, podemos ver a constituição dos lotes da parcela B: 
Tabela 3 Constituição da parcela B 
Número do Lote Tipo de Lote Número do Lote Tipo de Lote 
B-1 Industria básica B-8 Logística/Armazéns 
B-2 Industria básica B-9 Industria básica 
B-3 Industria básica B-10 Industria básica 
B-4 Logística/Armazéns B-11 Logística/Armazéns 
B-5 Industria básica B-12 Logística/Armazéns 
B-6 Industria básica B-13 Logística/Armazéns 
B-7 Logística/Armazéns B-14 Logística/Armazéns 
 
Na Tabela 4, podemos ver a constituição dos lotes da parcela C: 
Tabela 4 Constituição da parcela C 
Número 
do Lote 
Tipo de Lote 
Número 
do Lote 
Tipo de Lote 
Número 
do Lote 
Tipo de Lote 
C-1 Industria básica C-18 Logística/Armazéns C-35 Industria básica 
C-2 Industria básica C-19 Logística/Armazéns C-36 Industria básica 
C-3 Industria básica C-20 Logística/Armazéns C-37 Industria básica 
C-4 Industria básica C-21 Logística/Armazéns C-38 Industria básica 
C-5(LV) Industria básica C-22 Logística/Armazéns C-39 Industria básica 
C-6(LV) Industria básica C-23 Logística/Armazéns C-40 Industria básica 
C-7(LV) Industria básica C-24 Logística/Armazéns C-41 Industria básica 
C-8(LV) Industria básica C-25 Logística/Armazéns C-42 Industria básica 
C-9(LV) Industria básica C-26 Industria básica C-43 Logística/Armazéns 
C-
10(LV) 
Industria básica C-27 Industria básica C-44 Logística/Armazéns 
C-
11(LV) 
Industria básica C-28 Industria básica C-45 Logística/Armazéns 
C-
12(LV) 
Industria básica C-29 Industria básica C-46 Logística/Armazéns 
C-
13(LV) 
Industria básica C-30 Utilitários C-47 Logística/Armazéns 
C-
14(LV) 
Industria básica C-31 Industria básica C-48 Utilitários 
C-15 Logística/Armazéns C-32 Industria básica C-49 Utilitários 
C-16 Logística/Armazéns C-33 Industria básica   





Na Tabela 5, podemos ver a constituição dos lotes da parcela D: 







Tipo de Lote 
Número do 
Lote 
Tipo de Lote 
D-1 Comercial D-28 Comercial D-55 Pequena indústria 
D-2 Comercial D-29 Comercial D-56 Pequena indústria 
D-3 Comercial D-30 Comercial D-57 Pequena indústria 
D-4 Comercial D-31 Comercial D-58 Pequena indústria 
D-5 Comercial D-32 Comercial D-59 Pequena indústria 
D-6 Comercial D-33 Comercial D-60 Pequena indústria 
D-7 Comercial D-34 Comercial D-61 Pequena indústria 
D-8 Comercial D-35 Comercial D-62 Pequena indústria 
D-9 Comercial D-36 Industria básica D-63 Pequena indústria 
D-10 Comercial D-37 Industria básica D-64 Pequena indústria 
D-11 Comercial D-38 Industria básica D-65 Pequena indústria 
D-12 Comercial D-39 Industria básica D-66 Pequena indústria 
D-13 Comercial D-40 Industria básica D-67 Pequena indústria 
D-14 Comercial D-41 Industria básica D-68 Pequena indústria 
D-15 Comercial D-42 Residências D-69 Pequena indústria 
D-16 Comercial D-43 Residências D-70 Espaços públicos 
D-17 Comercial D-44 Residências D-71 Espaços públicos 
D-18 Comercial D-45 Espaços públicos D-72 Espaços públicos 
D-19 Comercial D-46 Pequena indústria D-73 Espaços públicos 
D-20 Comercial D-47 Pequena indústria D-74 Espaços públicos 
D-21 Comercial D-48 Pequena indústria D-75 Espaços públicos 
D-22 Comercial D-49 Pequena indústria D-76 Espaços públicos 
D-23 Comercial D-50 Pequena indústria D-77 Espaços públicos 
D-24 Comercial D-51 Pequena indústria D-78 Espaços públicos 
D-25 Comercial D-52 Pequena indústria D-79 Espaços públicos 
D-26 Comercial D-53 Pequena indústria   







Na Tabela 6, podemos ver a constituição dos lotes da parcela E: 
Tabela 6 Constituição da parcela E 
Número do Lote Tipo de Lote 
E-01 Logística/Armazéns 
E-02 Pequena indústria 
E-03 Pequena indústria 
E-04 Logística/Armazéns 
E-05 Logística/Armazéns 
E-06 Pequena indústria 
 
Na Tabela 7, podemos ver a constituição dos lotes da parcela E: 
Tabela 7 Constituição da parcela F 
Número do Lote Tipo de Lote 
F-01 Pequena indústria 
F-02 Pequena indústria 
F-03 Pequena indústria 
F-04 Pequena indústria 
F-05 Pequena indústria 
F-06 Pequena indústria 
 
 
Dada a dimensão e complexidade do trabalho, a empreitada de projeto foi dividida em 
diversas fases de trabalho e correspondente entrega, sendo: 
− Scheme Design 
Esta fase corresponde a um estudo prévio, sendo necessário a análise das necessidades 
do projeto junto do dono de obra, verificando quais os materiais e requisitos das redes 
necessários. Foi ainda entregue um estudo prévio onde incluía o mapa geral das 
infraestruturas de energia elétrica e de telecomunicações, tendo um nível de pormenor 
bastante baixo. Nesta fase, a estimativa orçamental elaborada não deverá possuir um 
desvio superior a 20% da estimativa orçamental do Contract Issue. 
 
− Detailed Design 
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Esta fase corresponde essencialmente a um anteprojeto, sendo que em comparação 
com o scheme design, este apresenta um maior rigor e detalhe, tendo sido submetido 
ao cliente, além das redes de infraestruturas, detalhes de pormenores e especificações 
técnicas dos equipamentos utilizados, esquemas elétricos. Esta fase de projeto conta 
ainda com a revisão através do Peer Review, empresa contratada especialmente para 
análise dos projetos elaborados. Nesta fase, a estimativa orçamental elaborada não 
deverá possuir um desvio superior a 10% da estimativa orçamental do Contract Issue. 
 
− Tender Design  
Esta faz corresponde ao projeto de execução, sendo o nível de detalhe máximo, 
atendendo todas as necessidades solicitadas pelo dono de obra. Nesta fase foi ainda 
realizado a coordenação com a SEC e a Mobily, entidades reguladoras das instalações 
elétricas e de telecomunicações, respetivamente, de modo a obter a aprovação no 
layout das infraestruturas planeadas e dimensionamentos elaborados. Esta fase de 
projeto conta ainda com a revisão do Peer Review. A estimativa orçamental elaborada 
não deverá possuir um desvio superior a 5% da estimativa orçamental do Contract 
Issue. 
 
− Contract Issue 
Esta fase refere-se ao projeto entregue para construção, sendo que o projeto deve de 
estar completamente sintonizado com os orçamentos propostos pelos empreiteiros, não 
havendo erros nem omissões relativamente à estimativa orçamental. Em termos de 
projeto, este deverá possuir toda a informação necessária para implementação em obra, 
tais como, coordenadas de ligação entre parcelas, entradas de lotes, etc. 
3.3 INSTALAÇÕES ELÉTRICAS 
3.3.1 ESTIMATIVA DE POTÊNCIA 
No início do projeto, foi elaborado um estudo de previsão de cargas para todos os lotes em 
desenvolvimento, de modo a permitir quantificar as necessidades de energia. 
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O estudo foi feito de acordo com um princípio abrangente uma vez que certas necessidades 
energéticas, como por exemplo nas indústrias, são difíceis de estimar sem informações 
detalhadas do tipo de indústria a instalar e das suas caraterísticas. 
Nos casos em que não foram facultados dados de potência das instalações, foram utilizadas 
as densidades de carga (VA/m²) padrão da Saudi Electrical Company (SEC). 
Tabela 8 Densidade de carga vs tipo de consumidores 
Tipo de Consumidor Densidade de carga (VA/m²) 
Pequena indústria 100 
Indústria básica 100 
Indústria de médias dimensões 100 
Indústria de materiais de construção 100 
Data centre 2400 
Logística 100 
Alta tecnologia 140 
Escritórios 220 
Centros de exposições 215 
Residências 145 
Serviços públicos 80 
Comércios 215 
Residências dos trabalhadores 120 
Espaços públicos 5 
Utilitários – Área do Lote >150000 m² 50 
Utilitários – Área do Lote >90000 m² e < 
149999m² 
70 
Utilitários – Área do Lote >40000 m² e < 
89999m² 
100 
Utilitários – Área do Lote >20000 m² e < 
39999m² 
150 
Utilitários – Área do Lote < 19999m² 200 




O primeiro passo de estimativa da potência consiste na determinação da área de construção 
permitida, sendo necessário consultar os documentos previamente aprovados pelo 
município, com as características dos edifícios por consumidor. Assim, a área de construção 
é dada pela seguinte equação: 
       (1)[28] 
Onde, 
− Ac: Área de construção (m²); 
− Al: Área do lote (m²); 
− X: Percentagem permitida de construção (%); 
− Np: Número de pisos. 
De seguida, é necessário o cálculo da potência lote para cada consumidor, sendo necessário 
aplicar as densidades de carga à área de construção ou área do lote, dependendo do caso. 




− Pl: Potência do lote (kVA) 
− Ac: Área de construção (m²); 
− Dc: Densidade de carga (VA/m²). 
De modo a calcular a potência máxima disponível permitido a cada consumidor, é aplicado 
um coeficiente de simultaneidade, dependente do tipo de instalação a que este está associado.  
	    	 (3)[28][29]
Onde, 
− Pm: Potência máxima disponibilizada (kVA); 
− Pl: Potência do lote (kVA) 
− CS: Coeficiente de simultaneidade. 




Tabela 9 Coeficiente de simultaneidade 
Categoria do consumidor CS 
Habitação residencial 0.60 
Lojas comerciais 0.70 
Apartamentos 0.70 
Hotéis 0.75 





Mezanino nos hotéis 0.75 
Serviços em edifícios 0.80 
Serviços públicos 0.75 
Estacionamento coberto 0.80 
Estacionamento exterior 0.90 
Iluminação pública 0.90 
Parques e jardins 0.80 
Espaços públicos ao ar livre 0.90 
Hospitais 0.80 




Lojas de refrigeração 0.90 
Armazéns 0.70 
Salões comunitários 0.80 
Instalações recreativas 0.80 
Fazendas 0.90 
Estações de combustível 0.70 
Fábricas a granel 0.90 
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Assim que temos os valores de potência aplicados a cada consumidor, é-nos possível 
determinar o valor de potência aplicado a cada rede de distribuição, seja em anel, anel em T 
ou do tipo radial.  
Para a determinação da potência aplicada à rede de distribuição, sabendo que esta se encontra 
limitada pelo tipo de condutores a utilizar e tipo de rede, aérea ou subterrânea, aplicamos um 
coeficiente de simultaneidade dependente do número de lotes que essa rede está a alimentar. 
	   	 (4)[28][29]
Onde, 
− Pt: Potência total aplicada ao anel (kVA); 
− Pm: Potência máxima disponibilizada (kVA); 
− CSl: Coeficiente de simultaneidade do anel. 






− N: Número de consumidores alimentados pelo loop; 
− CSl: Coeficiente de simultaneidade do anel. 
 
Caso o número de consumidores seja igual a um, o valor do coeficiente é um. 
 
Após o cálculo da potência aplicada à rede de distribuição, temos a necessidade de efetuar o 
cálculo da queda de tensão, que segundo o DPS da SEC não pode exceder os 5%.  
O valor da queda de tensão é determinado pela seguinte equação: 

  	       !  "#  $  %  &'  
(6)[28][29]
Onde, 
− VD: Queda de tensão (%); 
− Pt: Potência total aplicada ao anel (kVA); 
− R: Resistência do condutor (/km); 
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− X: Reactância indutiva (/km); 
− U: Tensão (kV); 
− L: Comprimento (km). 
Através das características do cabo da rede de distribuição, esta equação pode ser substituída 
pela seguinte: 

 	  %(  
 
(7)[28][29]
Onde, K é uma constante, considerando as características do cabo e um fator de potência de 
0.85. 
Seguidamente será apresentada a metodologia de estimativa de potência para o Lote 1 da 
Parcela B, sendo que para os restantes lotes a metodologia seguida foi a mesma. 
O primeiro passo consistiu na obtenção da área de construção permitida, sendo em regra esta 
informação disponibilizada pelo dono de obra. 
Com a área de construção, atendendo aos rácios de potência indicados na Tabela 8, é possível 
determinar a potência necessária para o Lote. 
A 
	    
 
)*+  
  ,)- 
Após a estimação da potência para o lote, e devido a não se prever uma utilização simultânea 
da potência nas diversas instalações do lote, é possível afetar a potência estimada de um 
coeficiente de simultaneidade. Assim, calcula-se a potência máxima disponibilizada ao 
consumidor, traduzindo-se pela equação (3), onde: 
	    	  *  ,  )-  
Os valores dos coeficientes de simultaneidade podem ser consultados na Tabela 9. 
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Os valores estimados para os restantes lotes das parcelas em desenvolvimento encontram-se 
representados no Anexo B.
54 
  
3.3.2 REDE DE DISTRIBUIÇÃO ENERGIA EM MÉDIA TENSÃO 
As redes de distribuição de média tensão têm início na subestação de transformação de alta 
para média tensão, 110/13.8 kV.  
Visto tratar-se de uma instalação nova, e de modo a obter uma maior fiabilidade e 
continuidade de serviço a longo prazo, optou-se por desenvolver a rede de distribuição do 
tipo subterrâneo.  
A rede é desenvolvida ao longo da estrada, sendo os cabos instalados em vala ou entubados, 
no caso das travessias. 
Na Figura 34, apresentasse o exemplo do esquema da rede de distribuição da parcela B, 
sendo que as restantes poderão ser consultadas no projeto em anexo. 
 
Figura 34 Rede de distribuição de média tensão da parcela B 
3.3.2.1 SOLUÇÕES TÉCNICAS NORMALIZADAS 
3.3.2.1.1 VALAS 
Os cabos serão enterrados em vala à profundidade de 0.8 metros estabelecido ao longo das 




A vala é constituída por uma camada de areia para proteção do cabo, por uma patela de 
proteção, fita de sinalização e os depósitos da terra extraída. 
No caso das travessias, esta é constituída por uma camada envolvente dos tubos de cimento 
reforçado, pela fita de sinalização e os depósitos da terra extraída. Os tubos para enfiamento 
dos cabos de média tensão serão em PVC com Ø200mm. 
As valas terão a largura necessária ao estabelecimento dos cabos com a distância entre eixos 
de dois cabos vizinhos de 0.30m e entre eixos dos cabos extremos e às paredes de vala de 
0.15m, no mínimo. Todavia, a menor largura admitida para as valas será de 0,40m, 
correspondente à instalação de um cabo. 
As travessias terão a largura necessária ao estabelecimento dos tubos com a distância entre 
eixos de dois tubos vizinhos de 0.30m e entre eixos dos cabos extremos e às paredes de vala 
de 0.20m, no mínimo. Todavia, a menor largura admitida para as travessias será de 1,60m, 
correspondente à instalação de cinco tubos, sendo um para a canalização e quatro tubos de 
reserva para futura expansão caso necessário. 
Na Figura 35 é apresentado a vala tipo para cabos de média tensão, com uma configuração 
1x4. 
 




Na Figura 36 é apresentado a travessia tipo para cabos de média tensão, com uma 
configuração 1x5. 
 
Figura 36 Exemplo de travessia de média tensão 
3.3.2.1.2 CABO 
Os cabos utilizados na rede distribuição possuem uma secção de 500mm², do tipo multi 
condutor, constituído por uma alma condutora em alumínio, isolamento em polietileno 
reticulado, blindagem efetuada em fita de aço, com bainha em XLPE.  
Este tipo de cablagem, cabos em alumínio, foi escolhido em detrimento dos cabos em cobre, 
uma vez que o custo de aquisição do mesmo reduz significativamente.   
Características técnicas: 
− Normas:      IEC 60502-2; 
− Temperatura máxima permitida (ºC):  90; 
− Máxima Temperatura em curto circuito (ºC): 250; 
− Tensão nominal (kV):    15; 
− Corrente nominal (A):    480; 
− Número de condutores:    3; 
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− Material dos condutores:   Alumínio; 
− Tipo de condutor:    Redondo compactado; 
− Secção dos condutores (mm²):   500; 
− Diâmetro do condutor (mm):   26.3; 
− Material de isolamento:    XLPE; 
− Diâmetro do cabo (mm):   104; 
− Resistência DC a 20ºC (/km):  0.0605; 
− Resistência AC a 90ºC (/km):  0.0818; 
− Indutância (mH/km):    0.2769; 
− Capacitância (µF/km):    0.4906; 
− Reatância capacitiva (/km):   5407. 
 
3.3.2.2 DIMENSIONAMENTO DAS INSTALAÇÕES 
Para realizar o dimensionamento da rede de média tensão, é necessário ter em consideração 
a capacidade do cabo selecionado. O cabo a utilizar tem uma secção de 500mm² e uma 
capacidade de transmissão de energia de 9MVA. Assim, dependendo do tipo de rede, temos: 
− Rede em antena: 9MVA de potência; 
− Rede em anel: 50% de 2x9MVA, ou seja, potência total de 9MVA; 
− Rede em anel em T: 65% de 3x9MVA, ou seja, uma potência total de 18MVA. 
No desenvolvimento do projeto, apenas foram utilizadas as redes em anel e em anel em T. 
De seguida, irá ser apresentado um exemplo de cálculo da rede de distribuição em anel da 
parcela B, anel número LB2, desde a potência até ao cálculo das quedas de tensão do anel. 
Consultando a tabela 5, selecionamos os lotes a alimentar, e dependo do número de lotes 





  . 
De seguida, efetuamos o cálculo da potência aplicadas ao anel, através da equação (4): 
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De notar, que no caso de alimentação de postos de transformação públicos, não foi aplicado 
o coeficiente de simultaneidade, uma vez que nestas unidades, segundo os regulamentos do 
SEC, não podem exceder os 80% da sua potência nominal. 
Após a determinação da potência, foi determinada os valores da queda de tensão, que 
segundo os SEC não deverá exceder os 5%. 
Uma vez que a alimentação pode ser realizada através da cela de proteção do ramal um ou 
da cela de proteção do ramal dois, torna-se necessário efetuar o cálculo da queda de tensão 
nos dois ramos. 
Segundo a equação (7), a queda de tensão traduz-se por: 

 	  %(  
Assim, para o ramo 1, considerando que a queda de tensão é calculada ponto a ponto, temos: 

 	  %(









 ,*    / 
No ramo 2, temos: 

 	  %(









   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  / 
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Verifica-se que o valor de queda de tensão se encontra abaixo do valor máximo permitido 
de 5%. 
No caso de a rede de distribuição ser efetuada em anela em T, o método de cálculo é bastante 
semelhante ao da rede em anel, sendo que o anel em T é constituído por três ramos, sendo 
dois ramos dimensionados para 9MVA, sendo que o terceiro ramo fica sem cargas aplicadas.  
No Anexo C, apresenta-se um resumo dos valores obtidos no dimensionamento das redes de 
distribuição das parcelas desenvolvidas. 
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3.3.3 POSTOS DE TRANSFORMAÇÃO 
3.3.3.1 ASPETOS GERAIS 
Os postos de transformação considerados no desenvolvimento do projeto foram do tipo de 
unidades transformadoras exteriores, ver Figura 17.  
Esta opção justifica-se por permitir dar resposta às necessidades do cliente, mas também 
porque de modo a haver uma uniformidade nos equipamentos por toda a cidade, foi-nos 
solicitado o uso deste tipo de postos de transformação. 
3.3.3.2 ESQUEMA DE LIGAÇÃO 
A ligação dos postos de transformação à rede de média tensão foi efetuada através da 
conexão de uma Ring Main Unit (RMU) de três vias à rede de distribuição de média tensão 
que por sua vez interliga o transformador de MT/BT, fazendo a sua proteção através de uma 
proteção por fusível, ver Figura 37. 
Para a interligação da rede de distribuição do tipo anel em T, foi utilizado uma RMU 
constituída por quatro interruptores, com chave de aterramento, ver Figura 38. 
 
Figura 37 RMU Tipo 1 – Esquema unifilar [1]  
 




3.3.3.3 SOLUÇÃO DE MÉDIA TENSÃO 
Para realizar a ligação à rede dos postos de transformação foram usados equipamento de 
isolamento em hexafluoreto de enxofre (SF6) do tipo RMU, uma vez que estas unidades 
respondem com uma grande eficiência às exigências em matéria de proteção das pessoas e 
bens, uma grande facilidade de instalação e de exploração. 
O RMU é a aparelhagem de comutação/proteção, a gás SF6, que interliga diversos anéis da 
rede de distribuição, por intermédio de interruptores, ou no caso dos transformadores, 
representa a chegada e saída do anel e a respetiva saída de proteção do transformador. 
Na Figura 39 é apresentado a RMU tipo utilizada na Arábia Saudita. 
  
Figura 39 RMU Tipo 1 [1] 
Neste projeto foram utilizados dois tipos de RMU, sendo eles, um constituído por dois 
interruptores, com chave de aterramento, e uma proteção por fusível, com a respetiva ligação 
à terra, para o transformador (RMU para interligação/proteção do transformador público), 
ver Figura 37, e o outro tipo por quatro interruptores, com chave de aterramento (RMU para 
interligação da rede de distribuição do tipo em anel em T), ver Figura 38.  
Características técnicas: 
− Normas: IEC 60265/IEC62271-200/IEC 62271-100/IEC 62271-102/IEC 62271-105; 
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       Interruptor Interruptor-fusível 
− Tensão nominal (kV):    15  15; 
− Corrente nominal (A):    630  200; 
− Frequência (Hz):     50/60  50/60; 
− Corrente em carga (A):    630  200; 
− Corrente do anel fechado (A):   630  --- ; 
− Corrente de curto-circuito (kA):   25  3.15; 
− Corrente nominal fusível (A):   ---  até 160; 
− Corrente nominal barramento (A):  até 1250 até 1250; 
− Pressão mínima do gás SF6 (Bar):   0.05  0.05. 
3.3.3.4 TRANSFORMADOR 
O transformador a instalar nos postos de transformação foi do tipo de isolamento em óleo 
com as seguintes caraterísticas: 
Características técnicas gerais: 
− Normas:       IEC60076/ANSI C57.12.00; 
− Frequência (Hz):     60; 
− Conexão:      Dyn11; 
− Temperatura (ºC):     45 no óleo; 
        50 nos enrolamentos; 
− Tipo de arrefecimento:     natural; 
− Tensão do primário (kV):    13.8; 
− Tensão de funcionamento do secundário (kV): 0.4; 
− Material dos enrolamentos:    cobre; 
− Ruído (dB):      48; 
− Nível de isolamento de tensão (kV):   enrolamento primário – 95; 
− Valor de pico (kV):     enrolamento primário – 170. 
Características técnicas especiais: 
− Potência (kVA):    500  1000  1500; 
− Regulação (%):     ±5  ±5  ±5; 
− Conexão:     Dyn11; 
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− Tensão impedante (%):    5  6  6; 
− Máx. temp. ambiente (ºC):   55  55  55; 
− Corrente nominal primário (A):  20.92  41.84  62.76; 
− Corrente nominal secundário (A):  721.71  1443.42 2165.13; 
− Perdas máx. em vazio (W):   750  1100  1700; 
− Perdas máx. a 75ºC (W):   4700  9000  14000; 
− Nível de isolamento (kV):   38/95  38/95  38/95. 
3.3.4 REDE DE DISTRIBUIÇÃO DE BAIXA TENSÃO 
As redes de distribuição de baixa tensão têm início nos postos de transformação de média 
tensão para baixa tensão, 13.8/0.4 kV.  
Tal como a rede de média tensão, a rede de baixa tensão será realizada por uma rede do tipo 
subterrânea. A rede é desenvolvida ao longo das zonas pedonais, sendo os cabos instalados 
em vala ou entubados, no caso das travessias. 
Na Figura 40, apresenta-se o exemplo do esquema da rede de distribuição da parcela C, 




Figura 40 Rede de distribuição de baixa tensão da parcela C 
3.3.4.1 SOLUÇÕES TÉCNICAS NORMALIZADAS 
3.3.4.1.1 CABOS 
Os cabos utilizados na rede distribuição possuem uma secção de 70, 185 e 300mm², do tipo 
multi condutor, constituído por uma alma condutora em alumínio, isolamento em polietileno 
reticulado, blindagem efetuada em fita de aço, com bainha em XLPE. 
Características técnicas: 
− Normas:      IEC 60502/ IEC 60227-7; 
− Temperatura máxima permitida (ºC):  90; 
− Tensão nominal (V):    750/1000; 
− Corrente nominal (A):    135/230/310; 
− Número de condutores:    4; 
− Material dos condutores:   Alumínio; 
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− Tipo de condutor:    Sectorial redondo; 
− Secção dos condutores (mm²):   70/185/300; 
− Resistência DC a 20ºC (/km):  0.095/0.091/0.09; 
− Resistência AC a 90ºC (/km):  0.568/0.211/0.13. 
3.3.4.1.2 ARMÁRIOS DE DISTRIBUIÇÃO 
Os armários de distribuição utilizados na rede de baixa tensão, necessitam de respeitar um 
conjunto mínimo de características técnicas de forma a funcionarem com o melhor nível de 
fiabilidade e qualidade. Os armários são constituídos pelo invólucro, pelos barramentos, 
pelos fusíveis e porta-fusíveis, os terminais de ligação e a base de assentamento. 
Características técnicas: 
− Normas:      DIN-53453; 
− Grau de proteção:    IP54; 
− Corrente do barramento (A):   400; 
− Tamanho dos fusíveis:    2; 
− Nº de entradas:     2x185mm² ou 2x300mm²; 
− Nº de saídas:     5x185mm² ou 5x70mm²; 
− Cor do involucro:    RAL-7035; 
− Corrente de serviço dos fusíveis (A):  200; 
− Tensão nominal (V):    400/230V. 
 
3.3.4.1.3 VALAS 
Os cabos serão enterrados em vala à profundidade de 0.7 metros estabelecido ao longo das 
estradas. Nas travessias dos arruamentos, os tubos serão enterrados à profundidade de 0.8 
metros. 
A vala é constituída por uma camada de areia para proteção do cabo, por uma patela de 
proteção, fita de sinalização e os depósitos da terra extraída. 
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No caso das travessias, esta é constituída por uma camada envolvente dos tubos de cimento, 
pela fita de sinalização e os depósitos da terra extraída. Os tubos para enfiamento dos cabos 
de baixa tensão serão em PVC com Ø110mm. 
As valas terão a largura necessária ao estabelecimento dos cabos com a distância entre eixos 
de dois cabos vizinhos de 0.20m e entre eixos dos cabos extremos e às paredes de vala de 
0.15m, no mínimo. Todavia, a menor largura admitida para as valas será de 0,40m, 
correspondente à instalação de um cabo. 
As travessias terão a largura necessária ao estabelecimento dos tubos com a distância entre 
eixos de dois tubos vizinhos de 0.20m e entre eixos dos cabos extremos e às paredes de vala 
de 0.15m, no mínimo. Todavia, a menor largura admitida para as travessias será de 1,10m, 
correspondente à instalação de cinco tubos, sendo um para a canalização e quatro tubos de 
reserva para futura expansão caso necessário. 
Na Figura 41 é apresentado a vala tipo para cabos de baixa tensão, com uma configuração 
1x3. 
 
Figura 41 Exemplo de vala de baixa tensão 
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Na Figura 42 é apresentado a travessia tipo para cabos de baixa tensão, com uma 
configuração 1x5. 
 
Figura 42 Exemplo de travessia de baixa tensão 
3.3.4.2 DIMENSIONAMENTO DAS CANALIZAÇÕES ELÉTRICAS 
A metodologia de cálculo teve de cumprir os regulamentos aprovados pela entidade 
reguladora Saudita, ou seja, a SEC. 
Assim, o método de dimensionamento da rede de baixa tensão é bastante semelhante ao 
método de dimensionamento da rede de média tensão. 
O primeiro passo consiste no cálculo da área de construção permitida, sendo necessário 
consultar os documentos previamente aprovados pelo município, com as características dos 
edifícios por consumidor. Ver Equação (1). 
De seguida, é necessário o cálculo da potência lote para cada consumidor, sendo necessário 




De modo a calcular a potência máxima disponível permitido a cada consumidor, é aplicado 
um coeficiente de simultaneidade, dependente do tipo de instalação a que este está associado. 
Ver Equação (3) e Tabela 9. 
Assim que temos os valores de potência aplicados a cada consumidor, é-nos possível 
determinar o valor de potência aplicado a ramal de baixa tensão. Para a determinação da 
potência aplicada ao ramal de baixa tensão, sabendo que esta se encontra limitada pelo tipo 
de condutores a utilizar e tipo de rede, aérea ou subterrânea, aplicamos um coeficiente de 
simultaneidade dependente do número de lotes que essa rede está a alimentar. Ver Equação 
(4) e (5). 
Caso o número de consumidores seja igual a um, o valor do coeficiente é um. 
Após o cálculo da potência aplicada à rede de distribuição, temos a necessidade de efetuar o 
cálculo da queda de tensão. Segundo o DPS da SEC, a queda de tensão não pode exceder os 
5%. Ver Equação (6) e (7). 
Para realizar o dimensionamento da rede de baixa tensão, é necessário ter em consideração 
a capacidade dos cabos utilizados. Os cabos utilizados têm uma secção de 25mm² no caso 
da iluminação pública, e de 70/185/300mm² no caso da distribuição de energia elétrica em 
baixa tensão aos consumidores. 
De seguida irá ser apresentado um exemplo de cálculo da rede de distribuição de baixa tensão 
da parcela C, incluindo a potência total a considerar para o posto de transformação, como as 
quedas de tensão, sendo o tipo de alimentação direta do posto de transformação. 
Consultando a Tabela 9, selecionamos os lotes a alimentar, sendo que apenas os lotes com 
potência total máxima disponibilizada seja inferior a 350kVA têm a possibilidade de serem 
alimentados em baixa tensão. 
Efetuando o cálculo para a unidade transformadora exterior USS-C1, temos os lotes C05, 
C06, C07, C08 e C09. 
3.3.4.2.1 CÁLCULO DO RAMAL DO LOTE C05: 
A potência máxima disponibilizada ao lote, pode ser consultada na tabela 6, sendo esta 
197kVA. Através da equação (10), temos: 
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Sendo que, para um ramal em que alimente apenas um lote, o coeficiente de simultaneidade 
é igual a um. 
01  	  &1 
*
  .  ,..) 
De seguida, torna-se necessário o cálculo da secção do cabo a utilizar. De notar, que a 
cablagem não deve exceder os 80% da sua corrente nominal. Os cabos com uma secção de 
185mm² possuem uma corrente nominal de 230A. Assim, para a corrente de serviço nominal, 
escolheu-se dois cabos em paralelo com uma secção de 185mm². 
01 2 ,  0345 67 ,.. 2 ,    $ 67 ,.. 2 , 
Após a decisão da cablagem a utilizar, efetua-se o cálculo da queda de tensão, sendo que  
Após a determinação da potência e escolha da cablagem a utilizar, foi determinada os valores 
da queda de tensão. Segundo os SEC, este valor não deverá exceder os 5%. 
Segundo a equação (14), a queda de tensão traduz-se por: 

 	  %( 
*  
  .  / 
Valor de queda de tensão encontra-se dentro dos valores regulamentares. 
3.3.4.2.2 CÁLCULO DA POTÊNCIA NECESSÁRIA PARA O POSTO DE TRANSFORMAÇÃO 
Após o cálculo das potências associadas aos ramais de baixa tensão alimentadas através do 
poto de transformação, é possível efetuar o cálculo da potência necessária para o 
transformador. 





  . 
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  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*  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Uma vez que toda a aparelhagem não deve exceder os 80% da sua capacidade, é necessário 
a sua verificação, sendo: 
	 2 ,  	8319:583;58 67 ** 2 ,   67 ** 2 ,- 
Assim, o posto de transformação necessita de uma potência de 1000kVA. 
No Anexo D, apresenta-se os valores obtidos no dimensionamento das redes de distribuição 
das parcelas desenvolvidas. 
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3.3.5 ILUMINAÇÃO PÚBLICA 
As redes de distribuição de iluminação pública têm início nos postos de transformação de 
média tensão para baixa tensão, 13.8/0.4 kV.  
Tal como a rede de baixa tensão, a rede de iluminação pública será realizada por uma rede 
do tipo subterrânea. A rede é desenvolvida ao longo das zonas pedonais, sendo os cabos 
instalados em vala ou entubados, no caso das travessias. 
Na Figura 43, apresentasse o exemplo do esquema da rede de distribuição de iluminação 
pública da parcela C, sendo que as restantes poderão ser consultadas no projeto em anexo. 
 




De modo a obter uma distribuição eficiente e de forma a cumprir com os níveis mínimos 
estipulados na norma, torna-se necessário a realização do estudo luminotécnico. 
Para o estudo luminotécnico, utilizou-se o software Dialux 4.12. Este software foi utilizado 
para a simulação e cálculo das soluções adotadas, de forma a verificar o cumprimento dos 
níveis mínimos de iluminação requeridos pelo regulamento MOC. 
Dependendo do tipo de via em questão, os níveis mínimos que deverão ser cumpridos são 
apresentados na Tabela 10: 
Tabela 10 Níveis mínimos de iluminância 
Tipo de Rua 
Luminância (cd/m2) Iluminância (lux) 
Lmed U0 UL Emed G1 G2 
Estradas urbanas 2 0.4 0.7 20-25 01:03 01:06 
Estradas urbanas – Zonas circundantes 1 0.4 0.5 12-16 01:04 01:08 
Artérias urbanas – Zonas comerciais 3 0.4 0.5 35-40 01:03 01:06 
Artérias urbanas – Todas as outras áreas 2 0.4 0.5 20-24 01:03 01:06 
Interceções urbanas 1 0.25 0.4 10-12 01:04 01:08 
Estradas urbanas residenciais 0.5 0.25 0.4 06-8 01:10 - 
Estradas rurais 1 0.4 0.7 16-20 01:03 01:06 
Estradas rurais – Zonas circundantes 0.5 0.4 0.5 10-12 01:03 01:08 
Artérias rurais 0.5 0.4 0.5 10-12 01:04 01:08 
Artérias rurais – Zonas circundantes 0.5 0.25 0.2 08-10 01:04 01:10 
3.3.5.1 CLASSE DE ILUMINAÇÃO 
A classe de iluminação é definida por um conjunto de requisitos fotométricos que apontam 
para as necessidades de visibilidade dos utilizadores nos vários tipos de vias. 
A norma EN 13201, em conjunto com o software Dialux permite-nos definir passo a passo 
todas as exigências fotométricas para uma boa seleção da classe de iluminação para a 
iluminação pública.  
As vias presentes no projeto fazem parte da classe ME, sendo esta utilizada no caso de 
veículos motorizados com velocidades médias ou elevadas de circulação. No nosso caso em 
particular, apresenta-se na tabela seguinte os requisitos fotométricos para a classe de 
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iluminação ME1 (Ruas de 60 metros), ME3a (Ruas de 40 metros) e ME5 (Ruas de 26 
metros). 
Na Tabela 11 apresenta-se os requisitos mínimos para as classes de iluminação utilizadas no 
decorrer do projeto. 
Tabela 11 Requisitos mínimos da classe de iluminação ME1, ME3a e ME5 
Classe 






Lm (cd/m²) U0 Ul SR TI (%) 
ME1 2,0 0,4 0,7 0,5 10 
ME3a 1,0 0,4 0,7 0,5 15 
ME5 0,5 0,35 0,4 0,5 15 
Sendo: 
− Lm: Luminância média na superfície da estrada; 
− U0: Uniformidade global da luminância; 
− Ul: Uniformidade longitudinal da luminância; 
− TI: Encandeamento perturbador; 
− SR: Iluminação envolvente. 
3.3.5.2 DEFINIÇÃO DAS LUMINÁRIAS 
As luminárias propostas para o desenvolvimento da iluminação pública são da Schréder, 
modelo Teceo, sendo equipado com Led’s com potência associada às nossas necessidades. 
A opção por esta marca, Schréder, prende-se por esta ser uma marca de renome a nível 
mundial. A luminária selecionada, foi escolhida por possuir uma elevada eficiência 
fotométrica, conforto e segurança através do tipo de lente que esta utiliza, garante uma 
máxima economia em custos energéticos e de manutenção, sendo que foi desenvolvida de 
modo a ter custos mínimos de exploração. 









Schréder Teceo 1 
5103 
Schréder Teceo 2 
5103 
Schréder Teceo 2 
5102 
Lâmpada 48 Led's 112 Led's 144 Led's 
Potência luminosa 75 W 174 W 221 W 
Fluxo luminoso da luminária 8678 lm 20218 lm 26692 lm 
Fluxo luminoso da lâmpada 10368 lm 23833 lm 30643 lm 
Classificação da luminária de 
acordo com a CIE 100 100 100 
Código de fluxo (CIE) 40 74 96 100 83 40 75 96 100 85 46 78 97 100 87 
3.3.5.3 CÁLCULO LUMINOTÉCNICO PARA AS RUAS DE 60 METROS 
Neste tipo de ruas, adotou-se a distribuição dos dois lados, frente a frente, separados por uma 
distância de 52 metros, com duas luminárias em cada poste, sendo elas a Schréder Teceo 2, 




− Distribuição: Frente a frente, dos dois 
lados; 
− Altura de montagem:15 metros; 
− Altura do ponto de luz:15,083 metros; 
− Ângulo de inclinação do braço: 5º; 
− Comprimento do braço: 2 metros. 
Figura 44 Dimensões e tipo de distribuição dos postes 
Através do software Dialux, podemos ver uma simulação 3d da zona da pista de rodagem 




Figura 45 Simulação 3D da rua de 60 metros 
Na Tabela 13, podemos verificar o campo de avaliação da pista de rodagem, sendo 
cumpridos todos os requisitos aplicados pelos regulamentos. 
Tabela 13 Avaliação da iluminação na pista de rodagem 
Classe de iluminação: ME1 Lm (cd/m²) U0 Ul TI (%) SR 
Valores requeridos pela classe: 2 0,4 0,7 10 0,5 
Valores calculados: 2,07 0,51 0,82 9 0,7 









3.3.5.4 CÁLCULO LUMINOTÉCNICO PARA AS RUAS DE 40 METROS 
Neste tipo de ruas, adotou-se a distribuição dos dois lados, frente a frente, separados por uma 
distância de 40 metros, com uma luminária em cada poste sendo elas a Schréder Teceo 2, 
174W. Na figura seguinte é possível verificar a altura, comprimento e ângulo do braço 
utilizados. 
Legenda: 
− Distribuição: Frente a frente, dos dois 
lados; 
− Altura de montagem:15 metros; 
− Altura do ponto de luz:14,881 metros; 
− Ângulo de inclinação do braço: 5º; 
− Comprimento do braço: 2 metros. 
 
Figura 46 Dimensões e tipo de distribuição dos postes 
Através do software Dialux, podemos ver uma simulação 3d da zona da pista de rodagem 
avaliada, representada na Figura 47. 
 
Figura 47 Simulação 3D da rua de 40 metros 
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Na Tabela 14, podemos verificar o campo de avaliação da pista de rodagem, sendo 
cumpridos todos os requisitos aplicados pelos regulamentos. 
Tabela 14 Avaliação da iluminação na pista de rodagem 
Classe de iluminação: ME3a Lm (cd/m²) U0 Ul TI (%) SR 
Valores requeridos pela classe: 1 0,4 0,7 15 0,5 
Valores calculados: 1,09 0,77 0,95 8 0,93 
Cumprido: Sim Sim Sim Sim Sim 
 
3.3.5.5 CÁLCULO LUMINOTÉCNICO PARA AS RUAS DE 26 METROS 
Neste tipo de ruas, adotou-se a distribuição apenas de um dos lados, separados por uma 
distância de 25 metros, com uma luminária em cada poste sendo ela a Schréder Teceo 1, 




− Distribuição: Frente a frente, dos dois 
lados; 
− Altura de montagem:10 metros; 
− Altura do ponto de luz:10,113 metros; 
− Ângulo de inclinação do braço: 5º; 
− Comprimento do braço: 2 metros. 
Figura 48 Dimensões e tipo de distribuição dos postes 
Através do software Dialux, podemos ver uma simulação 3d da zona da pista de rodagem 




Figura 49 Simulação 3D da rua de 26 metros 
Na Tabela 15, podemos verificar o campo de avaliação da pista de rodagem, sendo 
cumpridos todos os requisitos aplicados pelos regulamentos. 
Tabela 15 Avaliação da iluminação na pista de rodagem 
Classe de iluminação: ME5 Lm (cd/m²) U0 Ul TI (%) SR 
Valores requeridos pela classe: 0,5 0,35 0,4 15 0,5 
Valores calculados: 0,59 0,56 0,91 12 0,953 
Cumprido: Sim Sim Sim Sim Sim 
3.3.5.6 DIMENSIONAMENTOS DOS CIRCUITOS DE ILUMINAÇÃO PÚBLICA 
No dimensionamento dos circuitos terminais de iluminação pública, foram utilizadas as 
regras técnicas portuguesas como referencia. 




− Queda de tensão máxima admissível. 
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O cálculo de proteção contra aquecimento e sobrecargas, nos circuitos deverá ser executado 
obedecendo simultaneamente às seguintes condições: 
04 2 01 2 0<)))))))))))))))))))))))0 2 +.0< 
Sendo: 
−   Ib: Corrente de serviço da canalização; 
−  In: Corrente estipulada do dispositivo de proteção; 
−  Iz: Corrente admissível na canalização; 
−  I2: Corrente convencional de funcionamento do dispositivo de proteção. 
O cálculo da queda de tensão será dado por: 
=&  >  %  04 
Sendo: 
− Ib: Corrente de serviço da canalização; 
− L: Comprimento máximo da canalização; 
− S: Secção dos condutores; 
− : Resistividade do material condutor. 
 




3.4 INFRAESTRUTURAS DE TELECOMUNICAÇÕES 
3.4.1 ASPETOS GERAIS 
A rede de distribuição de telecomunicações tem início no Point of Presence (PoP) localizado 
na parcela do Industrial Valley 1 (IV1). 
Toda a rede de distribuição será subterrânea e os pontos de entrega serão feitos de acordo 
com as diretrizes da Mobily, que é a entidade reguladora responsável pela operação e 
manutenção das infraestruturas de telecomunicações. 
Apenas será abordado no projeto de infraestruturas de telecomunicações a rede de tubagem 
e a localização das antenas de telecomunicações, uma vez que a rede de cabos não faz parte 
do âmbito deste projeto. 
3.4.2 SOLUÇÕES TÉCNICAS NORMALIZADAS 
3.4.2.1 VALAS 
Os tubos da rede principal serão distribuídos em vala à profundidade de 0.65 metros, 
estabelecidos ao longo das zonas pedonais.  
A vala é constituída por uma camada envolvente de cimento, sendo a sua resistência de 
250Kg/cm² e terá uma largura de 0.20 metros permitindo instalar as tubagens dos dois 
operadores e da rede comum. 
Na Figura 50 é apresentado a vala tipo para as infraestruturas de telecomunicações, rede 
principal, com uma configuração 4x3. 
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Figura 50 Vala da rede de tubagem principal [18] 
Os tubos da rede secundária, ligação das câmaras de visita mais próxima aos consumidores, 
serão distribuídos nas zonas pedonais a uma profundidade de 0.50 metros.  
A vala é constituída por uma camada envolvente de cimento, sendo a sua resistência de 
250Kg/cm². A vala terá uma largura de 0.09 metros. 
Na Figura 51 é apresentado a vala tipo para as infraestruturas de telecomunicações, rede 
secundária, com uma configuração 1x2. 
 
Figura 51 Vala da rede de tubagem secundária [18] 
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3.4.2.2 CÂMARAS DE VISITA 
No desenvolvimento da infraestrutura de telecomunicações, foram utilizados três tipos de 
câmaras de visita, sendo elas: 
− Mini Manhole – Type 1; 
− Two Cover Handhole; 
− Manhole – Type A. 
3.4.2.2.1 MINI MANHOLE – TYPE 1 
As câmaras de visita poderão ser pré-fabricadas ou construídas no local, estanques e 
executadas de acordo com os pormenores. Este tipo de câmara de visita é normalmente 
utilizado nas vias em que a sua largura exceda os 30 metros. 
A câmara de visita do tipo Mini Manhole Type 1, caracteriza-se por: 
− Distância entre caixas deve ser no mínimo de 50 metros e no máximo 300 metros; 
− Dimensões externas: 1,55x1,55x1,99 metros (CxLxA); 
− Dimensões internas: 1,20x1,20x1,2 metros (CxLxA); 
− Possui abertura para 30 tubos com Ø50mm nas duas faces opostas para terminação da 
rede principal de tubagem; 
− Possui uma abertura para um mínimo de 18 tubos com Ø20mm nas duas faces opostas 
para ligação aos consumidores; 
− A tampa de proteção é do tipo redonda, com uma capacidade mínima de carga de 35 
toneladas. 










Figura 52 Mini-Manhole – Type 1 [18] 
3.4.2.2.2 TWO COVER HANDHOLE 
As câmaras de visita poderão ser pré-fabricadas ou construídas no local, estanques e 
executadas de acordo com os pormenores. Este tipo de câmara de visita é normalmente 
utilizado nas ruas em que a sua largura não exceda os 30 metros. 
Este tipo de câmara de visita, caracteriza-se por: 
− Distância entre caixas deve ser no mínimo de 50 metros e no máximo 300 metros; 
− Dimensões externas: 1,55x1,00x0,95 metros (CxLxA); 
− Dimensões internas: 1,25x0,80x0,8 metros (CxLxA); 
− Possui abertura para 16 tubos com Ø50mm nas duas faces opostas para terminação da 
rede principal de tubagem; 
− Possui uma abertura para um mínimo de 18 tubos com Ø20mm nas duas faces opostas 
para ligação aos consumidores; 
− As tampas de proteção são do tipo quadrada, com uma capacidade mínima de carga de 
40 toneladas. 
 





Figura 53 Two cover handhole [18] 
3.4.2.2.3 MANHOLE – TYPE A 
As câmaras de visita poderão ser pré-fabricadas ou construídas no local, estanques e 
executadas de acordo com os pormenores. Este tipo de câmara de visita é instalado em frente 
aos Fiber Distribution Terminal (FDT). 
Este tipo de câmara de visita, caracteriza-se por: 
− Distância entre caixas deve ser no mínimo de 50 metros e no máximo 300 metros; 
− Dimensões externas: 3,40x1,70x3,08metros (CxLxA); 
− Dimensões internas: 3,00x1,20x1,9 metros (CxLxA); 
− Possui abertura para 42 tubos com Ø50mm nas duas faces opostas para distribuição da 
rede principal de tubagem; 
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Na Figura 54 é apresentado o layout da caixa de visita do tipo Manhole – Type A. 
 
 
Figura 54 Manhole – Type A [18] 
 
3.4.3 ANTENAS DE TELECOMUNICAÇÕES 
Para uma correta distribuição de sinal sem fios para as redes móveis, 3G e 4G, foi necessário 
ter em conta alguns requerimentos por parte da Mobily, sendo eles: 
− O complexo que alberga as torres de telecomunicações terá 15x15 metros; 
− O complexo será interligado através da rede de telecomunicações enterrada; 
− A interligação será efetuada por 6 tubos de Ø50mm; 
− As antenas serão montadas em torres de telecomunicações com uma altura de 35 
metros; 
− As torres terão a possibilidade de montar mais do que uma antena em simultâneo; 
− As antenas terão de ser montadas com um espaçamento entre elas de 5 metros; 




Figura 55 Altura das torres de telecomunicações 
De modo a cumprir os requisitos atrás mencionados, foram distribuídos complexos para as 
torres de telecomunicações com um espaçamento entre elas de 1200 metros. Assim, nas 
parcelas B, C, D, E, F foram previstos nove complexos. As localizações dos complexos 
podem ser consultadas no projeto de infraestruturas de telecomunicações em anexo. 
3.4.4 PROJETO DE INFRAESTRUTURAS 
O projeto foi elaborado tendo em conta as diretrizes da Mobily.  
As infraestruturas implantadas para o IV3 serão enterradas, passando pelas câmaras de visita.  
A rede de tubagem principal de telecomunicações será composta por 12 tubos 
implementados nas zonas pedonais, dos dois lados das vias. 
A rede de tubagem principal é implementada numa formação de 3x4, pelo que os primeiros 
4 tubos são dedicados ao operador um da rede de telecomunicações, o segundo conjunto de 
4 tubos são destinadas a infraestruturas comuns, e o terceiro conjunto é destinado ao 
operador dois de telecomunicações. 
A rede de tubagem secundária é a rede de ligação entre as câmaras de visita da rede principal 
aos lotes/consumidores. Esta rede é constituída por 2 tubos implementados nas zonas 
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pedonais. A rede de tubagem secundária é implementada ao longo da rede principal, sendo 
que nas derivações para os lotes segue uma formação de 1x2. 
A infraestrutura de telecomunicações proposta para implantação no IV3 pela Mobily é 
referida como a rede de "acesso" e será essa a infraestrutura utilizada para oferecer serviços 
de voz, dados e vídeos para os consumidores. 
Ao longo da rede de tubagem, deverão ser colocados espaçadores a cada 1,5 metros de modo 
a manter a tubagem direita. 
 Na Figura 56 apresentasse o exemplo do esquema da rede de distribuição da parcela B, 
sendo que as restantes poderão ser consultadas no projeto em anexo. 
 
Figura 56 Rede de distribuição de telecomunicações da parcela B 
 
3.5 ESTIMATIVA ORÇAMENTAL E MAPA DE TRABALHOS E QUANTIDADES 
No decorrer do projeto, e para cada fase de entrega, foram realizadas estimativas orçamentais 
e mapas de trabalhos e quantidades.  
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A realização da estimativa torna um papel bastante importante e significativo, uma vez que 
permite ao dono de obra ter um termo de comparação com as propostas pelos empreiteiros 
no momento em que a execução das instalações é lançada a concurso. 
Na estimativa orçamental, são descritos todos os trabalhos, materiais, quantidades 
necessárias tal como o custo unitário e custo global da obra. 
Dada a dimensão da obra e alguns equipamentos e materiais não serem de uso em Portugal 
foi mais difícil obter cotações para os mesmos o que dificultou a realização da estimativa 
orçamental, para além daquilo que já é a dificuldade subjacente a um trabalho deste tipo. 
Na Tabela 16 apresenta-se uma parte da estimativa orçamental das infraestruturas elétricas 
da parcela B. 
Tabela 16  Estimativa orçamental parcial de infraestruturas elétricas da parcela B 
            
Item Description Qty Unit Rate (SR) Amount (SR) 
            
1 Medium voltage cables       
 
          
1.1 Supply and installation of SEC 
Approved 13.8kV underground 
XLPE insulated steel taped 
armoured aluminium cables in 
trenches and into individual lots. 
The cables to be buried directly 
except at road crossings where they 
shall be installed in concrete 
encased ducts.The work shall 
include the necessary termination 
and splicing kits, cable supports, 
termination of the cables at both 
ends as shown on drawings.         
            
1.1.1 3C x 500mm² (12/20kV(Un) - 
24kVUn.max)  Al/XLPE/STA/PVC 
        
            
1.1.1.1 LB1 2 250 m                  340                765 000  
1.1.1.2 LB2 2 850 m                  340                969 000  
1.1.1.3 LB3 4 280 m                  340             1 455 200  
1.1.1.4 LA1 4 815 m                  340             1 637 100  
1.1.1.5 LA2 2 365 m                  340                804 100  
1.1.1.6 LA3 2 365 m                  340                804 100  
1.1.1.7 LA4 2 365 m                  340                804 100  
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2 Medium voltage tube        
          
2.1 Supply and installation of uPVC 
pipes, installed in open trench,  
including spacers, end plugs, 
pulling ropes. The work shall 
include the necessary termination 
and splicing kits, cable supports, 
termination of the cables at both 
ends as shown on drawings, 
including all work and accessories 





200mm  5 110 m                  175  
 
              894 250  
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4.1 CONCLUSÕES GERAIS 
Ao longo do desenvolvimento deste projeto, foi possível compreender a complexidade da 
elaboração de projetos de infraestruturas noutras realidades, nomeadamente, na Arábia 
Saudita. Estas infraestruturas possuem uma magnitude bastante elevada, uma vez que a 
cidade KAEC possui uma área total de 173km². O projeto de desenvolvimento das 
infraestruturas elétricas e de telecomunicações da cidade, dividido pelas diferentes fases, irá 
ser desenvolvido ao longo dos próximos 20 anos. 
No decorrer do projeto, foi necessário analisar e estudar a legislação vigente na Arábia 
Saudita, no campo das infraestruturas elétricas e de telecomunicações. Houve uma 
dificuldade acrescida, uma vez que a regulamentação vigente em Portugal, e na qual trabalho 
no dia a dia, difere bastante da regulamentação vigente na Arábia Saudita. Aplicou-se a 
regulamentação Portuguesa no caso de falta de legislação/regulamentação na Arábia Saudita.  
Houve ainda a necessidade de aprofundar os conhecimentos nos materiais que são usados 
com mais frequência na Arábia Saudita e que a regulamentação impõe, de modo a poder 
elaborar um projeto com qualidade a nível técnico.  
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De modo a perceber e ir de encontro com as necessidades do cliente no desenvolvimento do 
projeto, foi necessário manter uma comunicação aberta e próxima com o cliente, o que se 
mostrou bastante difícil, sendo por questões de logística, fuso horário e principalmente pela 
distância. 
Uma das maiores dificuldades no decorrer do projeto, foi obter a aprovação do projeto de 
infraestruturas desenvolvidas (instalações elétricas e de telecomunicações) com as entidades 
responsáveis pela operação e manutenção das mesmas, sendo elas a SEC e a Mobily. 
Os objetivos inicialmente propostos foram cumpridos, sendo estes a realização do projeto de 
instalações elétricas, que inclui a rede de distribuição em média tensão, rede de distribuição 
em baixa tensão, rede de iluminação pública e postos de transformação. Foi ainda realizado 
com sucesso, o projeto de infraestruturas de telecomunicações,  
De salientar, que de momento, o projeto da parcela B já se encontra a ser executado no local 
com o projeto desenvolvido e apresentado nesta dissertação. 
Relativamente ao projeto de infraestruturas de média tensão, podemos concluir que apesar 
do maior investimento na elaboração da distribuição através de redes subterrâneas, estas iram 
garantir uma maior qualidade e fiabilidade de serviço por parte do operador. Neste tipo de 
rede, utilizou-se maioritariamente redes em anel e redes em T, permitindo uma elevada 
capacidade de transmissão de energia elétrica. Os cabos utilizados por estas redes são muito 
semelhantes aos utilizados em Portugal, sendo que a maior diferença se prende pela 
diferença das secções normalizadas e aprovadas pelas entidades reguladoras. 
Relativamente ao projeto de infraestruturas de baixa tensão, tal como nas redes de média 
tensão, foi efetuada a distribuição através de redes subterrâneas de modo a garantir uma boa 
fiabilidade do sistema. Os cabos utilizados por estas redes são muito semelhantes aos 
utilizados em Portugal, sendo que a maior diferença se prende pela diferença das secções 
normalizadas e aprovadas pelas entidades reguladoras. 
Na iluminação viária, optou-se pela utilização de luminárias que utilizam a tecnologia LED 
para a emissão de luz. Esta escolha prendeu-se pelo facto de este tipo de luminária possuir 
uma elevada eficiência fotométrica, conforto e segurança, garante uma economia de custos 
energéticos e de manutenção, permitindo uma redução de custos significativa ao longo do 
seu período útil de vida e de exploração. 
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Nas infraestruturas de telecomunicações, houve a necessidade de seguir a regulamentação 
aprovada pela entidade responsável pela sua exploração e manutenção, a Mobily. Foram 
adotadas as soluções técnicas mais viáveis dentro do leque disponibilizado pelos 
regulamentos aprovados. 
4.2 COMPONENTE ACADÉMICA 
No decorrer do desenvolvimento deste projeto, foi possível aplicar e colocar em prática os 
conceitos adquiridos ao longo dos dois anos frequentados no Mestrado em Engenharia 
Eletrotécnica – Sistemas Elétricos de Energia e mesmo os conceitos adquiridos ao longo da 
Licenciatura, mais especificamente, os fundamentos adquiridos nas disciplinas de Sistemas 
Elétricos de Energia, Projetos de Instalações de Energia 1 e 2, Instalações Elétricas 
Especiais, Distribuição de Energia, Operação e Planeamento de Sistemas Elétricos de 
Energia entre outras.  
4.3 PERSPETIVAS DE TRABALHO FUTURO 
As infraestruturas elétricas e de telecomunicações são uma peça vital no desenvolvimento 
sustentável, com a maior fiabilidade e qualidade de um serviço. Assim, os trabalhos previstos 
com a elaboração deste trabalho, prende-se maioritariamente com a resposta a pedidos de 
alteração/aditamentos ao projeto elaborado, solicitado pelo cliente.  
Após a conclusão deste projeto, IV3, com um balanço positivo e de satisfação por parte do 
cliente, vai assim ser iniciado o desenvolvimento de uma nova parcela da cidade KAEC 
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OPQRSTO UVWTOPSXYZ[\]\̂\[Z_̀_abcd efVghi jklk mnn nlnncop nlncpqp nlmrjno cjqo ceqn cjqo cjqo
OPQRSTO sSVVStVOuWOPSvwSxW efygz{|}| omlc mnn nlnncec nlncjck nljmkkp cjqo cjoc cjqo cjqo
OPwWuS~tVO VtUOwSxW efygz{|}| mnle mnn nlnnnrj nlnnror nlejreo cjqo cjqo cjqo cjqo
OPwWPtvuWXW OVwSPPScYZ[\]\̂\[Z_̀_abcd efVghi clc mnn nlnnnkn nlnnkpe nleqrko cpnn cjkn cmnn coon
OPwWPtvuWXW OVwSPPSeYZ[\]\̂\[Z_̀_abcd efVghi clc mnn nlnnnkn nlnnkpe nleqrko cpnn cjkn cmnn coon
OPwWPtvuWXW SuVOPTO efygz{|}| jklc mnn nlnnnrj nlnnqcr nlecmqp cjqo cjqo cjqo cjqo
OPwWPtvuWXW VtUOuOTSe efygz{|}| pklo mnn nlnncn nlncemo nljerpn crc cojc crqo cqpo
OV~O~OV POWOO efygz{|}| qrlo mnn nlnncoc nlncrop nlmkokn cmoe cjoj cppj cojk
OV~O~OV VSOVSt efVghi rmlq mnn nlnncmn nlncmpn nlmmnce cjqo cjqo cjqo cjqo
UOwOPO POTWX efygz{|}| pelp mnn nlnnnkr nlncnrn nlekrcj cjqo cjqo cjqo cjqo
UOwOPO OVOt~W efygz{|}| cnclp mnn nlnncqn nlnenoq nlpmrpq cjqo cjoj cjqo cjqo
UOwOPO SW efVghi oplk mnn nlnncmp nlncjpk nljomqj cjqo cjqo cjqo cjqo
UOwOPO VtUOwSxW efygz{|}| qnlk mnn nlnncmq nlncoqe nlmmpjo cjqo cjoj cjqo cjqo
US~WXwO POWOOj efygz{|}| eklm mnn nlnnnpm nlnnpro nlcreoq crc cpkq crqo cqpr
UWutWXO OV~O~OVe efVghi oclk mnn nlnncjn nlncmp nljqpnj cprc cmkk comc crno
UWutWXO OVOt~We efVghi onlo mnn nlnncjp nlncemj nljmmcn cprc cmkk comc crno
SvwVOPuSOPQRSTO OPQRSTOc efygz{|}| cle mnn nlnnnne nlnnnep nlnnrek crc cpmo crqo cqpr
SvwVOPuSOPQRSTO OPQRSTOe efygz{|}| nlq mnn nlnnnne nlnnnco nlnnmkn crc cpmo crqo cqpr
SvwVOPuSsVOuSX TtStVOuW~tvWc efygz{|}| jle mnn nlnnnno nlnnnom nlncrrj crc cojc crqo cqpr
SvwVOPuSsVOuSX TtStVOuW~tvWe efygz{|}| jlc mnn nlnnnnj nlnnnjm nlnnkro crc cojc crqo cqpr
SvwVOPuSPOVSX POTWXc efygz{|}| celr mnn nlnnnej nlnnejq nlnrppc peq peq peq peq
SvwVOPuSPOVSX POTWXe efygz{|}| klk mnn nlnnncq nlnnenj nlnppkk peq peq peq peq
SvwVOPuSXtvSX XtvSXe efygz{|}| cele mnn nlnnnee nlnneem nlnrmkp jmn jmn jmn jmn
SvwVOPuSXtvSX XtvSXj efygz{|}| celn mnn nlnnnee nlnneen nlnrjnm jmn jmn jmn jmn
SvwVOPuSXtvSX XtvSXm efygz{|}| celn mnn nlnnnee nlnneen nlnrjnm jmn jmn jmn jmn
SvwVOPuWOPwWPtvuWXW OPwWPtvuWXWc efObZ|[cmm nlm mnn nlnnnnn nlnnnnk nlnnemr jpn jpn jpn jpn
SvwVOPuWOPwWPtvuWXW OPwWPtvuWXWe efObZ|[cmm nlm mnn nlnnnnn nlnnnnq nlnnejo jpn jpn jpn jpn
SvwVOPuWSW SWc efygz{|}| nle mnn nlnnnnn nlnnnnm nlnncnq jmn jmn jmn jmn
SvwVOPuWSW SWe efygz{|}| nle mnn nlnnnnn nlnnnnm nlnncnc jmn jmn jmn jmn
SvwVOPuWSW SWj efygz{|}| nle mnn nlnnnnn nlnnnnj nlnnnqp pnp pnp pnp pnp
SvwVOPuWSW SWm efygz{|}| nle mnn nlnnnnn nlnnnnm nlnnce pnp pnp pnp pnp
SvwVOPuWVtUOwSxW VtUOwSxWe efygz{|}| nlj mnn nlnnnnc nlnnnno nlnncqk mjq mjq mjq mjq
SvwVOPuWVtUOwSxW VtUOwSxWj efygz{|}| nle mnn nlnnnnn nlnnnnp nlnncmr mjq mjq mjq mjq
SXwVS~Wy utTWVe efygz{|}| pclk mnn nlnjrpj nlmjcpp nlnnrnn pk pk pk pk
sOPORStVO SutPPWYZ[\]\̂\[Z_̀_abcd efygz{|}| eolc mnn nlnnnpn nlnnpon nlcmkkn cjqo cjnn cjqo cjqo
sOvSX OPwWuS~tVOm efygz{|}| cqlj mnn nlnnnjj nlnnjjr nlcnpn cjqo cjqo cjqo cjqo
sOvSX VtUOwSxW efygz{|}| emlo mnn nlnnnmp nlnnmrk nlcmerk cjqo cjqo cjqo cjqo
sStVO POTWX efygz{|}| cclq mnn nlnnenj nlnejnn nlockkn cjqo cjoj cjqo cjqo
sSVvWsSVVW VtUOwSxW efygz{|}| qjlk mnn nlnncpm nlncoqq nlmrpoo cmoe cjec cppj cojk
sSVVStVOuWOPSvwSxW XtvSX efygz{|}| pklm mnn nlnncn nlncejq nljeork cjqo cjoc cjqo cjqo
POWOO OPuSOuTtPOYZ[\]\̂\[Z_̀_abcd efVghi mlr mnn nlnnncm nlnncer nlnjmqn cprc cmok comc crno
POTWX OVOt~W efygz{|}| ojlr mnn nlnncq nlnceeo nljqjej crc cojc crqo cqpr
POTWX VtW~OtWV efygz{|}| qolc mnn nlnncpo nlncrqr nlmrmjc cjqo cjoj cjqo cjqo
~Wt~SvwO OV~O~OV efygz{|}| cplm mnn nlnnnek nlnnjcj nlnqqop cjqo cjqo cjqo cjqo
OP~SPO sOvSX efygz{|}| oqlc mnn nlnnceo nlncmcj nljrjmr cjqo cjec cjqo cjqo
OP~SPO sSVvWsSVVWp efygz{|}| eqlk mnn nlnnnpe nlnnpmp nlcrnkj cjqo cjec cjqo cjqo
OP~SPO XtvSXe efygz{|}| koln mnn nlnncrr nlnckkp nlpeocq cjqo cjec cjqo cjqo
OP~SPO XtvSXj efygz{|}| kole mnn nlnncrj nlnennc nlpmjje cjqo cjec cjqo cjqo
SuVOPTO VtUOuOTS efygz{|}| ecle mnn nlnnnjk nlnnmme nlcooj crc cojc crqo cqpr
SuVOPTO WvwSuSPt~O efygz{|}| jrlq mnn nlnnnok nlnnrjj nleenpn crc cojc crqo cqpr
SW sOPORStVO efygz{|}| mnlr mnn nlnnnrp nlnnqmj nleemcq cjqo cjnn cjqo cjqo
SW VtW~OtWV efygz{|}| qclj mnn nlnncpp nlncoqj nlmmprc cjqo cjnn cjqo cjqo
WVwt~W wOTtVO efygz{|}| qclj mnn nlnncmq nlncppq nlmqmco cjqo cjqo cjqo cjqo
VSOVSt sStVO efygz{|}| ejlj mnn nlnnnme nlnnmrp nlceprc cjqo cjoj cjqo cjqo
VSOVSt OVOt~W efygz{|}| qplj mnn nlnncpm nlncrok nlmoqmc cjqo cjoj cjqo cjqo
VSOVSt TSV~Wt~j efygz{|}| cqlk mnn nlnnnjj nlnnjpm nlcerr cjqo cjqo cjqo cjqo
VSOVSt TtPOvWTOuSsO~OPtW efygz{|}| molm mnn nlnnnqj nlnnqrr nleokje cjqo cjqo cjqo cjqo
VtUOuOTS VSOVStc efygz{|}| eklm mnn nlnnnpm nlnnoce nlcocok cmoe cjoj cppj cojk
VtUOuOTS VSOVSte efygz{|}| jmlc mnn nlnnnon nlnnrck nlcqpce cmoe cjoj cppj cojk
VtW~OtWV OPwWuS~tVO efygz{|}| oklj mnn nlnncek nlncmej nljkcqc cjqo cjoj cjqo cjqo
XOPO~WvuS TtStVOuW~tvW efygz{|}| olo mnn nlnnnce nlnncjc nlnjrpp crc cojc crqo cqpr
XtvSX WVwt~Wj efygz{|}| krlq mnn nlnncqq nlnckqn nlponko cjqo cjqo cjqo cjqo
wOTtVO RSUPOuSRy~vYZ[\]\̂\[Z_̀_abcdefVghi jjlk mnn nlnnceq nlncpo nljmmrk cjqo cjqo cjqo cjqo
TSV~Wt~ TtPOvWTOuSsO~OPtW efygz{|}| jrln mnn nlnnnor nlnnokq nleenpj cjqo cjqo cjqo cjqo
TtStVOuW~tvW SuVOPTOc jfy|{[g jjln mnn nlnnnpq nlnnpjm nlejnre ecqm enqj eeqn ejre
TtStVOuW~tvW SuVOPTOe jfy|{[g jjlp mnn nlnnnpp nlnnprq nlecqjm ecqm enqj eeqn ejre
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OPQRSRTO USTSRTVWX XYZ[\]̂ _̀ab cc̀ à̀̀ bdb à̀ce_b à̀b̀be c_f Xgg ceg cgf
OPQRSRTO USTSRTVWc XYZ[\]̂ _̀ac cc̀ à̀̀ bd̀ à̀ceXb à̀b̀Xb c_f Xgg ceg cgf
OhiVjSWkVlVkV WOmOnop
qmOrVWQriSTTstSVX XYmu\][ X̀ab cc̀ à̀c̀ f̀ à̀bveg à̀cdg_ XbX XbX XbX XbX
OhiVjSWkVlVkV wOtxySW
qiTVzVSpmOrVWQriSTTstSV{Xè ̀||c} XYmu\][ Xcav cc̀ à̀̀ c̀b à̀̀ bec àb_c_v bg_ bg_ bg_ bg_
qiTVzVSphRtxOOoTSO XYZ[\]̂ Xa_ cc̀ à̀̀ Xdc à̀̀ gvc à̀Xvvd b̀` _dc bXd b_v
OhiVjSpRTO mOTTRmxSX XYZ[\]̂ fad cc̀ à̀̀ Xce à̀̀ ee_ à̀X̀ef _dX _dX _dX _dX
OhiVjSpRTO WSiSTRVWX
qiTVzVSphRtxOOoTSO XYZ[\]̂ vab cc̀ à̀̀ d̀_ à̀̀ bbv à̀̀ efe _eb _bc _dX _dX
qiTVzVSpmOrVWQriSTTstSV{Xc̀ ̀||c} XYmu\][ eac cc̀ à̀̀ _̀d à̀̀ X_d àXfbff _eb _eb _eb _eb
OhiVjSpRTO WSiSTRVWc
qmOrVWQriSTTstSV{Xè ̀||c} XYmu\][ Xcae cc̀ à̀̀ cX̀ à̀̀ bfe àbbe__ bg_ bg_ bg_ bg_
OhiVjSpRTO ZOprQlOhX
qmOrVWQriSTTstSV{Xè ̀||c} XYmu\][ XaX cc̀ à̀̀ X_ à̀̀ _cX à_bevc bbe bbe bbe bbe
OhiVjSpRTO ZOprQlOhc
qmOrVWQriSTTstSV{Xè ̀||c} XYmu\][ XaX cc̀ à̀̀ X_ à̀̀ _c̀ à_bvX bbe bbe bbe bbe
OTpOpOT mOTTOUOiShVX XYZ[\]̂ bvag cc̀ à̀̀ fcf à̀_fv̀ à̀e_gg b̀` _dc bXd b_v
OTpOpOT mOTTOUOiShVc XYZ[\]̂ beà cc̀ à̀̀ fcd à̀_fvf à̀eb̀d b̀` _dc bXd b_v
OTpOpOT nOhjRPSpXc cYẐ|\[~[ Xcad cc̀ à̀̀ f̀f à̀̀ dvc à̀cXb̀ d̀b fv̀ dvb g̀c
rORVWOrVT UVmRtxV XYẐ|\[~[ Xgae cc̀ à̀̀ cXb à̀Xvev à̀cdff bfX b_g bgX vX
rSpUVWiO hOPVOzOX XYZ[\]̂ ceaX cc̀ à̀̀ bXf à̀c_Xe à̀__dv b̀` _fb bXd b_v
rSpUVWiO hOPVOzOc XYZ[\]̂ ceac cc̀ à̀̀ bXv à̀ccgv à̀__gX b̀` _fb bXd b_v
mOTTOUOiShV SWiOTTSlOc XYZ[\]̂ v̀ag cc̀ à̀̀ ffg à̀b̀cg à̀ed_b _dX _dX _dX _dX
mOTTOUOiShV SWiOTTSlO_ cYẐ|\[~[ v̀af cc̀ à̀̀ _X à̀_̀d̀ à̀gbeX gbX dgf gdc X̀cX
mOTTOUOiShV pVQTRWmO XYZ[\]̂ egav cc̀ à̀X̀X à̀vf_g à̀gv_v _dX _dX _dX _dX
mOTTOUOiShV iVTTkV XYZ[\]̂ Xcad cc̀ à̀̀ c̀b à̀X̀gf à̀Xf̀d _dX _dX _dX _dX
mOTTSPOjV wOtxySWc XYZ[\]̂ cvab cc̀ à̀̀ b̀g à̀cccX à̀__cd _dX _dX _dX _dX
mOTTSPOjV TRVpORVTX XYZ[\]̂ b̀ac cc̀ à̀̀ e_d à̀_bff à̀vcff c_f Xgg ceg cgf
mOTTSPOjV TRVpORVTc XYZ[\]̂ _daf cc̀ à̀̀ èd à̀_X_g à̀vbc̀ _dX _dX _dX _dX
mOTTSPOjV TRVpORVT_ XYZ[\]̂ _dad cc̀ à̀̀ eXb à̀_Xvv à̀vbXf _dX _dX _dX _dX
mOTTSPOjV WOmOnopX
qiTVzVSphRtxOOoTSO XYZ[\]̂ _̀à cc̀ à̀̀ bff à̀cvvg à̀b̀ X̀ _dX _dX _dX _dX
qiTVzVSpmOrVWQriSTTstSV{X̀`̀||c} XYO|u Xad cc̀ à̀̀ X̀f à̀̀ b̀b à̀bgcf _cc _cc _cc _cc
mOTTSPOjV WOmOnopc
qiTVzVSphRtxOOoTSO XYZ[\]̂ cgà cc̀ à̀̀ bev à̀cvcb à̀_fgf _dX _dX _dX _dX
qiTVzVSpmOrVWQriSTTstSV{X̀`̀||c} XYO|u Xad cc̀ à̀̀ X̀f à̀̀ b̀b à̀bgcf _cc _cc _cc _cc
mOTTSPOjV WOtiOTop_ XYZ[\]̂ _baf cc̀ à̀̀ cfv à̀XvX̀ à̀g̀ev fcf eef fec fec
mOTTSPOjV WSROh XYZ[\]̂ vead cc̀ à̀̀ gX_ à̀bddd à̀fv_X _eb _bc _dX _dX
mOTTRmxS WSiSTRVW
qmOrVWQriSTTstSV{Xcb̀||c} XYmu\][ fad cc̀ à̀̀ b̀g à̀̀ Xff àccbXd _eb _eb _eb _eb
mOTnVSRTO iTOlVQmS XYZ[\]̂ beà cc̀ à̀̀ fXg à̀b̀ d̀ à̀vdvf b̀` _dc bXd b_v
mOWiShVrTOtmV wSTTVX XYZ[\]̂ vvà cc̀ à̀̀ dfc à̀bvXv à̀fe__ _dX _f̀ _dX _dX
mOWiShVrTOtmV wSTTVc XYZ[\]̂ vvà cc̀ à̀̀ dfc à̀bvXv à̀fe__ _dX _f̀ _dX _dX
mStiTOhmOWiShVjSrVjS ZZSTSX XYZ[\]̂ àf cc̀ à̀̀ X̀ à̀̀ è̀ à̀̀ g̀b XgX XgX XgX XgX
mStiTOhmOWiShVjSrVjS ZZSTSc XYZ[\]̂ àf cc̀ à̀̀ X̀d à̀̀ èX à̀̀ g̀c XgX XgX XgX XgX
mStiTOhmOWiShVjSrVjS ZZSTS_ XYZ[\]̂ àd cc̀ à̀̀ X̀d à̀̀ èX à̀̀ g̀c XgX XgX XgX XgX
mStiTOhjVURmViS URmViSX XYZ[\]̂ àb cc̀ à̀̀ `̀e à̀̀ _̀v à̀̀ v̀_ c_f Xdc ceg cgf
mStiTOhjVURmViS URmViSc XYZ[\]̂ àb cc̀ à̀̀ `̀e à̀̀ _̀v à̀̀ v̀_ c_f Xdc ceg cgf
mStiTOhjVURmViS URmViS_ XYZ[\]̂ àb cc̀ à̀̀ `̀e à̀̀ _̀v à̀̀ v̀_ c_f Xdc ceg cgf
mStiTOhjVURmViS URmViSb XYZ[\]̂ àc cc̀ à̀̀ `̀v à̀̀ _̀b à̀Xege c_f Xdc ceg cgf
mStiTOhjVUVmRtxV UVmRtxV XYZ[\]̂ Xà cc̀ à̀̀ X̀f à̀̀ g̀X à̀̀ X_v c_f Xdc ceg cgf
mStiTOhjVTRrOiSlV mOTTSPOjV
qmOrVWQriSTTstSVb XYO|u àd cc̀ à̀̀ `̀e à̀̀ c̀X à̀c̀ed b_d b_d b_d b_d
mStiTOhjViVTTkV iVTTkVX XYZ[\]̂ àc cc̀ à̀̀ `̀b à̀̀ c̀̀ à̀̀ _̀X XgX XgX XgX XgX
mStiTOhjViVTTkV iVTTkVc XYZ[\]̂ à_ cc̀ à̀̀ `̀b à̀̀ c̀b à̀̀ _̀e XgX XgX XgX XgX
mxOwOTRZ wSTTVX XYO[]vf̀ f_à cc̀ à̀̀ gdd à̀vdXd àX̀cfX _dX _fe _dX _dX
mxOwOTRZ wSTTVc XYO[]vf̀ f_à cc̀ à̀̀ gdd à̀vdc̀ àX̀cfv _dX _fe _dX _dX
mxOwOTRZ nRhOmxkX XYZ[\]̂ _bav cc̀ à̀̀ vvc à̀_̀de à̀bbvg _dX _dX _dX _dX
mxOwOTRZ nRhOmxkc XYZ[\]̂ _bae cc̀ à̀̀ vbd à̀_̀bf à̀bbf_ _dX _dX _dX _dX
mQWiROW UTShOjO XYẐ|\[~[ eae cc̀ à̀̀ f̀d à̀̀ vbv à̀̀ g̀` bce b̀X bv̀ bfc
SWiOTTSlO pVQTRWmO XYZ[\]̂ cbag cc̀ à̀̀ _ge à̀cX_g à̀__X _eb _bc _d_ b̀c
wOtxySW OhiVjSpRTO_ XYZ[\]̂ Xda_ cc̀ à̀̀ cgX à̀XvbX à̀cbeg _dX _dX _dX _dX
wOtxySW mOTTRmxSX XYZ[\]̂ Xgav cc̀ à̀̀ _X à̀Xee_ à̀ceXv _dX _dX _dX _dX
wOtxySW mOTTRmxSc XYZ[\]̂ Xvad cc̀ à̀̀ cvc à̀X_ff à̀c̀ec _dX _dX _dX _dX
wOtxySW WOmOnopc
qiTVzVSphRtxOOoTSO XYZ[\]̂ X_a_ cc̀ à̀̀ cX̀ à̀X̀df à̀Xdbd _dX _dX _dX _dX
qiTVzVSpmOrVWQriSTTstSV{X̀`̀||c} XYO|u Xad cc̀ à̀̀ X̀f à̀̀ b̀b à̀bgcf _cc _cc _cc _cc
wOtxySW WOmOnop_
qiTVzVSphRtxOOoTSO XYZ[\]̂ Xgaf cc̀ à̀̀ _Xe à̀XfXd à̀cvdc b̀` _dc bXd b_v
qiTVzVSpmOrVWQriSTTstSV{X̀`̀||c} XYO|u Xad cc̀ à̀̀ X̀f à̀̀ b̀b à̀bgcf _cc _cc _cc _cc
wOtxySW iTOlVQmS cYẐ|\[~[ cfà cc̀ à̀̀ Xec à̀XbXg à̀èg̀ fec fec fec fec
hOPVOzO pOmSjVjSmOnOhSRTVW XYZ[\]̂ bvae cc̀ à̀̀ fcd à̀_g_c à̀èv̀ b̀` _fb bXd b_v
pOmSjVjSmOnOhSRTVW nOhUOzVW cYẐ|\[~[ vcae cc̀ à̀̀ _c_ à̀_beX à̀gcec fec fec fec fec
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OPQRSTR UPVWXYZ [\]̂_ àba [cdc ZZe edee[fg ede[Zgh edeZ[ei ZZg ZZg ZZg ZZg
OWjRTWkQW lRmYPQR [\]àn̂ oid[ ZZe ede[fZ edehcgo edegcfg pf[ poi pf[ pf[
OWSXYSYjQYmW lPmRUWkVRTYRjkPRQ [\]àn̂ edi ZZe edeeeeo edeeepo edeeehe iee pfZ i[f ipc
OWkQPqVR URQRPOW[ [\]àn̂ ZZdh ZZe edeepcZ ede[ffo edeZgo[ phi piZ pfp ieZ
OWkQPqVR URQRPOWZ [\]àn̂ ZZde ZZe edeepce ede[ffg edeZgee pf[ pf[ pf[ pf[
UROUPmrWqRTRqYQQR XstkR [\]àn̂ Zhdp ZZe edeei[g edeZZcf edepcpi phi piZ pfp ieZ
URQRPOW UYQYPQWq[ [\]àn̂ ipde ZZe edeehg[ edepoZ[ edecogg phi piZ pf[ pf[
URQRPOW UYQYPQWqZ [\]àn̂ ipde ZZe edeehfo edepoZc edecho[ pf[ pf[ pf[ pf[
URQRPOW lRmTPjYOpui Z\Q̂ vw [Zhdp ZZe edeeg[p edefZ[ edZZpee ohZ ohZ ohZ ohZ
UYSRORVWQ xYQQW [\]àn̂ Zidg ZZe edeeie[ edeZ[pZ edeppZf pf[ poi pf[ pf[
UYSYmR XstkR[ [\]àn̂ hhdp ZZe ede[ecg edecfeg edefoeh iee pfZ i[f ipc
UYSYmR XstkRZ [\]àn̂ hhdp ZZe ede[ecg edecfeg edefoeh iee pfZ i[f ipc
UYSYmR ]y]YQY[ [\]àn̂ igdp ZZe edeepgh edeZ[pp ed[pepc oZo hho ohZ ohZ
UYQYPQWq QPWORPWQ[ [\]àn̂ [ehdf ZZe ede[hgh edeg[fc ed[i[pp pf[ pf[ pf[ pf[
UYQYPQWq QPWORPWQZ [\]àn̂ [egdi ZZe ede[oih edegoZZ ed[i[i[ pf[ pf[ pf[ pf[
UYQYPQWq UYSYmR[ [\]àn̂ ZZdZ ZZe edee[fp ede[eeh edecgco oZo hfi ohZ ohZ
UYQYPQWq XstkR[ [\]àn̂ iedh ZZe edeehc[ edeph[g edecZco iee pfZ i[f ipc
UYQYPQWq XstkRZ [\]àn̂ i[d[ ZZe edeehcf edephio edecppZ iee pfZ i[f ipc
UPVWXY tYOUWqXR [\]àn̂ [gdi ZZe edeepeg ede[oZZ edeZc[h iee poi i[f ipc
UPVWXY mRjWRzR[ [\]àn̂ pgdc ZZe edeehp[ edepc[i edec[fZ iee poi i[f ipc
UPVWXY mRjWRzRZ [\]àn̂ ihd[ ZZe edeehph edepfgf edehZig iee poi i[f ipc
UPVWXY OWjRTWkQW [\]àn̂ Zcdo ZZe edeei[Z edeZ[cf edepcZe pf[ poi pf[ pf[
UWVPSrW RmTYRTslPmR[{|n}~}}n|Z [\]àn̂ i[d[ ZZe edeehpe edepcfi edecigo iee poi i[f ipc
UWVPSrW RmTYRTslPmRZ{|n}~}}n|Z [\]àn̂ i[di ZZe edeehph edephZf edecchi iee poi i[f ipc
UWVPSrW RQORORQ[ [\]àn̂ ccdo ZZe edeefoi edeifip edeoZoZ iee poi i[f ipc
UWVPSrW VrRxRQP][ [\]àn̂ h[dg ZZe edeegfc edecc[f edeogfZ phi ppp pf[ pf[
UWVPSrW VrRxRQP]Z [\]àn̂ h[df ZZe edeegii edecipg edeogoc phi ppp pf[ pf[
UWVPSrW qRkVYmmY{|n}~}}n|Z [\]àn̂ pedZ ZZe edeeif[ edeZhoe edepgpg pge phe i[f ipe
QYVRQYP VRSYmRq[[ [\]àn̂ Z[di ZZe edee[hg edeefoZ edecghe pf[ pf[ pf[ pf[
QYVRQYP VRSYmRqp p\]̂_ àba Zodi ZZe edee[eg ede[icc edecohi ohZ ohZ ohZ ohZ
QYVRQYP VkqXPRq [\]àn̂ Zgdp ZZe edeeiii edeZpgZ edeieoe pf[ pf[ pf[ pf[
QYVRQYP lYQOWPO[ [\]àn̂ ZedZ ZZe edeep[f ede[hhe edeZogf pf[ pf[ pf[ pf[
QYVRQYP lYQOWPOZ Z\]̂_ àba [fdo ZZe edee[[ ede[o[ edepipe ohZ ohZ ohZ ohZ
QYVRQYP kQQ [\]àn̂ [cdo ZZe edeeZig ede[Zgg edeZ[oo pf[ pf[ pf[ pf[
QjkR lRmTPjYO [\]àn̂ Zd[ ZZe edeeepi edee[fZ edeeZfc Zpo [gg Zhg Zgo
QPWORPWQ VRQlWYPQR [\]àn̂ phdo ZZe edeecfh edepZhp edeiooc pf[ pf[ pf[ pf[
qRSXRQO ]y]YQY[ [\]àn̂ cZdp ZZe edeei[f edeZZgZ ed[pooe oZo hho ohZ ohZ
XRURTRTWWkXYPQW VRSYmRq p\]̂_ àba [fdi ZZe edeeeop edeegog edepfhc [Zee [Zee [Zee [Zee
XRURTRTWWkXYPQW QYVRQYP p\]̂_ àba [edi ZZe edeeeiZ edeechp edeZ[cZ [Zee [Zee [Zee [Zee
XWQQW QYVRQYP [\]àn̂ Zedf ZZe edeepc[ ede[ohi edeZfiZ pf[ pf[ pf[ pf[
lRmTPjYO VRQQRURXYmW[ [\]àn̂ ppdi ZZe edeecpp edeZfhh edeiicc pf[ pf[ pf[ pf[
lRmTPjYO QYVRQYP[ [\]àn̂ hcde ZZe ede[eZf edecpff edefgci pf[ pf[ pf[ pf[
lRmTPjYO kQQ [\]àn̂ cede ZZe edeeofg edei[cp edehfch pf[ pf[ pf[ pf[
lRmTPjYO lYQOWPOi [\]̂_ àba opdg ZZe edeeiiZ edeihZh ed[piei ohZ ohZ ohZ ohZ
lRmYPQR RQORORQ[ [\]àn̂ Zgdp ZZe edeeihc edeZiZZ edeieih iee pfZ i[f ipc
lRmYPQR RQORORQZ [\]àn̂ Zgdi ZZe edeeihh edeZiZo edeiecc iee pfZ i[f ipc
lRmURzWq lPmRUWkVRTYRjkPRQ Z\]̂_ àba pidZ ZZe edee[gf edeZ[op edeh[c[ ohZ ohZ ohZ ohZ
lYQOWPO VkqXPRq[ [\]̂_ àba [edi ZZe edee[ic edeefic ede[ihc pf[ pf[ pf[ pf[
lYQOWPO VkqXWPRqZ [\]̂_ àba hdc ZZe edeeeof edeecih edeegeZ pf[ pf[ pf[ pf[
lYQOWPO UQYmRTR[ [\]̂_ àba ode ZZe edeeefi edeecoZ edeeggc iZh ie[ ice ioZ
lYQOWPO UQYmRTRZ
VRtWqktXYQQSYW{[hee__Z [\V}̀na [edo ZZe edee[oe edeepfh edph[pp igp igp igp igp
lPmRVr XstkR[ [\]àn̂ Zfde ZZe edeeiif edeZigp edeph[o iee pfZ i[f ipc
lPmRVr XstkRZ [\]àn̂ Zfde ZZe edeeiif edeZigi edeph[g iee pfZ i[f ipc
lPmRUWkVRTYRjkPRQ lRmTPjYO [\]àn̂ icde ZZe edeeoZi edepgp[ edecgco iee pfZ i[f ipc
/.0.B
QRORmTRmPSrRRjkPYPQRUYQYPQWqZ UqktdTYOWQXsjkR{QYxYQ [\]àn̂ odo ZZe
QRORmTRmPSrRRmXWTYOPQRVRQQPVrY[ UqktdTYXQRWkVY [\]àn̂ fdg ZZe edee[ii edeeoog ede[oe iee pfZ i[f ipc
QRORmTRmPSrRRQORORQlRmTPjYO[ UqdORQXPSrW [\]àn̂ pdh ZZe edeeecf edeepec edeeif[ iee pfZ i[f ipc
QRORmTRmPSrRVRqXYmWtQRSVWxYQQW[ UqktdxRXYmR{QYxYQ [\]àn̂ Zde ZZe
QRORmTRmPSrRVRqXYmWtQRSVWxYQQWZ UqktdxRXYmR{QYxYQ [\]àn̂ Zde ZZe
QRORmTRmPSrRVrRxRQP]xYQQW[ UqktdTYqWtQRm{QYxYQ [\R|ancoe edf ZZe
QRORmTRmPSrRVrRxRQP]xYQQWZ UqktdTYqWtQRm{QYxYQ [\R|ancoe edf ZZe
QRORmTRmPSrRVrRxRQP]lPmRVr[ UqktdTYjWklYPR{QYxYQ [\]àn̂ cdg ZZe
QRORmTRmPSrRVrRxRQP]lPmRVrZ UqktdTYjWklYPR{QYxYQ [\]àn̂ cdg ZZe
QRORmTRmPSrRxRSrYqRmXWTYOPQRp UqktdTYVRQQPVrY [\]àn̂ Zdh ZZe edeeei[ edeeZZi edeepie pf[ pf[ pf[ pf[
QRORmTRmPSrRUROUPmrWqRTRqYQQRXstkRUxWmkYq [\]àn̂ ed[ ZZe edeeee[ edeeeeo edeee[ iee pfZ i[f ipc
QRORmTRmPSrRURQRPOWlRmTPjYO UqktdRQORORQp Z\Q̂ vw ZdZ ZZe edeee[h edee[iZ edeeiei fhi fZc geZ gpf
QRORmTRmPSrRUYSRORVWQxYQQW UqQRdTRUlWR [\]àn̂ edp ZZe edeeee[ edeeeeh edeee[e iee poi i[f ipc
QRORmTRmPSrRUYQYPQWqQPWORPWQZ UqktdTYUWOtRm [\]àn̂ pdh ZZe edeeeco edeep[ edeeihg [g[ [g[ [g[ [g[
QRORmTRmPSrRUYQYPQWqXstkR[ UqktdTYOWQXsjkR{QYxYQ [\]àn̂ [fdZ ZZe
QRORmTRmPSrRQYVRQYPVRSYmRqp UXRURTRTWWkXYPQW p\]̂_ àba edf ZZe edeeeep edeeeip edee[o[ [Zog [Zei [pce [i[h
QRORmTRmPSrRQYVRQYPVkqXWPRq UqPTYQkQjPRTRORPR [\]àn̂ [dg ZZe edeeepZ edee[hc edeeZhe iee pfZ i[f ipc
QRORmTRmPSrRQYVRQYPlYQOWPOZ UYQOYqPSTY
XQWzWYOmPSrRRQYR Z\]̂_ àba Zdh ZZe edeee[o edee[hc edeeigZ gi[ fgo gfZ [eZ[
XQWzWYOVRtWqktXYQQSYW{[hee__Z [\V}̀na pdZ ZZe edeeeif edee[eg ed[eZhf igp igp igp igp
QRORmTRmPSrRXRURTRWkXYPQWVRSYmRq UqktdTYYqXRQQYR [\]àn̂ p[do ZZe edeecei edeZhfh edeiZpi pf[ pf[ pf[ pf[
QRORmTRmPSrRlRmTPjYOlYQOWPOi UYQOYqPSTY
XQWzWYOmPSrRRQYR Z\]̂_ àba Zdh ZZe edeee[h edee[hi edeeifi gi[ fgo gfZ [eZ[
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PQRSTPUPVWS XTPYZ[ \]Û _̀ \abc \ad dbddefa dbdghgi dbddhce \df \df \df \df
USjkW lmlZTZ\ \]Û _̀ cnbn \ad dbdgddi dbdneni dbdggda \df hn \df \df
USjkW lmlZTZg \]Û _̀ cnbi \ad dbdgd\f dbdneig dbdgggh \df hn \df \df
oPUTpQ USjkW \]Û _̀ \dba \ad dbddain dbd\hnn dbddncg \df hn \df \df
oPqpkPYP XPXZ \]Û _̀ ccbc \ad dbd\ff\ dbdndni dbdgded gdf \ha g\f ggg
oPqpkPYP rZYTPQsP\ \]Û _̀ \cbg \ad dbddigh dbdgcec dbddecf gdf \ha g\f ggg
oPqpkPYP rZYTPQsPg \]Û _̀ \cbg \ad dbddigh dbdgcec dbddecf gdf \ha g\f ggg
oPqpkPYP rZYTPQsPc \]Û _̀ \abf \ad dbddicg dbdgegh dbddhfn gdf \ha g\f ggg
oPqpkPYP TpUPYtPsZ\ \]r_uvŵ` ccbg \ad dbdgg\ dbdndca dbdgdnc \de h\ \g\ \cf
oZqRTPQYZXTPYZ[ XTPYZ[ \]l_xŷẑ dbh \ad dbdddgc dbdd\n\ dbdddan cg\ cdn cca cfe
oZqRTPQ[pqZ[ [pqZ[\ g]l_xŷẑ \gbe \ad dbdd\nf dbd\nan dbd\\ cfd cfd cfd cfd
oZqRTPQYZ[pqZ[{oSVZTPkWS| [pqZ[ \]l̂ ỳ_ abh \ad dbddgeg dbd\ai dbdgigi gic gnd gea ghn
oSTVP[ XPQPVjZpTP \]l̂ ỳ_ cnbc \ad dbd\gfd dbdnadh dbdgc\f gnd gac gnd gnd
ZT}pYP[[PYS XZTTZpTPYSPQZqRZ~S \]Pv̂ ̀aid gnbd \ad dbddiii dbdfin\ dbd\nfd gnd gnd gnd gnd
Z[Rp RPspTP\ \]l̂ ỳ_ cab\ \ad dbd\ea dbdn\ca dbdggfi gnd gaa gnd gnd
Z[Rp RPspTPg \]l̂ ỳ_ cab\ \ad dbd\ea dbdn\ca dbdggfi gnd gaa gnd gnd
Z[Rp RPspTPc \]l̂ ỳ_ fgbi \ad dbd\aed dbdifia dbdgicd gnd gaa gnd gnd
XPXZ TpUPYtPsZ\ \]Û _̀ cibh \ad dbd\nae dbdnieh dbdgcgc gdf \ha g\f ggg
XPXZ TpUPYtPsZg \]l̂ ỳ_ cabd \ad dbddhdd dbdaigd dbdgfed gic gnd gea ghn
XPQPVjZpTP Z[RTZ}Sl
\v̀ \]l̂ ỳ_ dbn \ad dbddd\i dbdddhd dbdddcd gic gac gea ghn
gv̀\ g]l_xŷẑ eebg \ad dbd\fi db\gaid dbdnh\n agd agd agd agd
XPQPVjZpTP oP[RZQSUTPqoS\ \]l̂ ỳ_ f\bn \ad dbd\fcd dbdifdh dbdgidd \cd \cd \cd \cd
XPQPVjZpTP oP[RZQSUTPqoSg \]l̂ ỳ_ f\bn \ad dbd\fcd dbdifdh dbdgidd \cd \cd \cd \cd
XPQPVjZpTP oP[RZQSUTPqoSc\ g]l_xŷẑ fnba \ad dbddahi dbdnch\ dbdcihf agd agd agd agd
XZTqWSXZTTS XSVjZRZpTS\{TZXZT| \]l̂ ỳ_ fbn \ad
XZTqWSXZTTS XSVjZRZpTSg{TZXZT| \]l̂ ỳ_ fbn \ad
XZTqWSXZTTS jpqRPYSPq~S{PjRSZjTSrP| \]l̂ ỳ_ \gbg \ad dbddfgg dbdg\nc dbdde\ gic gnd gea ghn
XZTqWSXZTTS RTPXPTpP\ \]Û _̀ \cbn \ad dbddifa dbdgff\ dbddeaa gdf \ha g\f gg\
XZTqWSXZTTS RTPXPTpPg \]Û _̀ \cbn \ad dbddifa dbdgff\ dbddeaa gdf \ha g\f gg\
XZTTZpTPYSPQZqRZ~S sSTP \]l̂ ỳ_ n\bc \ad dbdgdhe db\\ne dbdced\ gfe g\e gnd gnd
XZTTZpTPYSPQZqRZ~S SjTpjZ \]Û _̀ ffba \ad dbdgffa dbde\nn dbdgifi \en \nf \hn gdn
XTPYZ[ oPqpkPYP g]l_xŷẑ \hbe \ad dbddgnd dbdgigf dbd\nfd agd agd agd agd
XTPYZ[ rZYTPQsP \]T_ cgbg \ad dbddnha dbdfe\e dbdgfn\ agd adf agd agd
XTPRZQ XPQPVjZpTP \]Û _̀ ibe \ad dbddfcn dbd\fnf dbddfef \gc h\ \ch \ac
VPTYjqP oP[RZQSUTPqoS \]l̂ ỳ_ c\bh \ad dbd\dh\ dbdaigg dbdgdcn gnd gac gnd gnd
}ZqYSpTS rTZYPQsP\ \]l̂ ỳ_ acba \ad dbd\enh db\d\ee dbdccgd gic gnd gea ghn
}ZqYSpTS rTZYPQsPg \]l̂ ỳ_ acba \ad dbd\enh db\d\ee dbdccgd gic gnd gea ghn
}SqRZYPrZYTP [pqZ[ \]Û _̀ adba \ad dbdgid\ dbdhain dbdcdci gdf \h\ g\f ggg
SQZpTS[ rZYTPQsP\ \]Û _̀ \hbc \ad dbd\dna dbdcfin dbd\g\h gdf \ha g\f ggg
SQZpTS[ rZYTPQsPg \]Û _̀ \hbc \ad dbd\dnh dbdcfee dbd\ggc gdf \ha g\f ggg
SQZpTS[ rZYTPQsPc \]l̂ ỳ_ \ebd \ad dbddadf dbdgnhd dbd\a\n gfe gcc gnd gnd
SQZpTS[ spQPXTpP\ \]Û _̀ gcbn \ad dbd\gha dbdf\ga dbd\adg \gc \df \ch \ac
SQZpTS[ spQPXTpPg \]Û _̀ gcbn \ad dbd\ghc dbdf\\ dbd\ade \gc \df \ch \ac
SjTpjZ qZsZ[oSTsS{[S}pqoST| \]Û _̀ ggbd \ad dbd\g\g dbdf\n dbd\cgf \gc e\ \cd \cd
SjTpjZ RPspTP g]Û _̀ aibh \ad dbd\cga dbdngce dbdngce cig cci chg f\
SjTpjZ RjqZ[ \]Û _̀ n\bn \ad dbdgegc db\daac dbdfdfh gdf \eh g\f ggg
rPQ}ZQP sSTP \]Û _̀ hnbi \ad dbdacgf db\e\di dbdaedh gdf \ea g\f ggg
rPQ}ZQP XZTqWSXZTTS\ \]l̂ ỳ_ gcb\ \ad dbddiee dbdfdfh dbd\adn gnd gaa gnd gnd
rPQ}ZQP XZTqWSXZTTSg \]l̂ ỳ_ gcb\ \ad dbddiee dbdfdfh dbd\adn gnd gaa gnd gnd
rPQ}ZQP XZTqWSXZTTSf \]l̂ ỳ_ gfbd \ad dbddegg dbdfg\h dbd\aii gnd gaa gnd gnd
rPQ}ZQP }SqRZYPrZYTP \]Û _̀ f\bd \ad dbdgggi dbdiain dbdgacc gdf \h\ g\f ggg
rPQ}ZQP jpqRPYSPq~S{PjRSZjTSrP| \]l̂ ỳ_ \gbd \ad dbddfde dbdgdhg dbddiih gnd gaa gnd gnd
rPQ}ZQP [ZRUPQ\ \]l̂ ỳ_ fbc \ad dbdd\fn dbddiei dbddgna gnd gaa gnd gnd
rPQ}ZQP [ZRUPQg \]l̂ ỳ_ fbg \ad dbdd\fn dbddinh dbddgnd gnd gaa gnd gnd
rPQ}ZQP [ZRUPQc \]l̂ ỳ_ fb\ \ad dbdd\ci dbddici dbddgad \ng \gf \ec gdc
rZYTPQsP spQPXTpPg \]Û _̀ f\bi \ad dbdg\hg dbdiedf dbdgacc gdf \ha g\f ggg
rSTRp}WS RjqZ[\ \]Û _̀ gibh \ad dbd\a\a dbdfhfa dbd\ifa gdf \ha g\f ggg
rSTRp}WS RjqZ[g \]Û _̀ gibh \ad dbd\a\a dbdfhfa dbd\ifa gdf \ha g\f ggg
rSTRp}WS RjqZ[c g]l_xŷẑ fgbe \ad dbddaa\ dbdaina dbdcndh gnd gnd gnd gnd
rSTRSPQRS rPQ}ZQP\ \]Û _̀ cnbi \ad dbdgdcd dbdid\h dbdgg\f \en \i\ \hn gdn
rSTRSPQRS rPQ}ZQPg \]Û _̀ cnbi \ad dbdgd\d dbdneng dbdggdf \en \i\ \hn gdn
rSTRSPQRS jpqRPVTPqYZ\{TZXZT| \]Û _̀ cabd \ad
rSTRSPQRS jpqRPVTPqYZg{TZXZT| \]Û _̀ chba \ad
TpUPYtPsZ SQZpTS[ \]Û _̀ cabg \ad dbd\nce dbdnfac dbdg\h\ \gc \df \ch \ac
[PUSpP QjlpPqZ[\{TZXZT| \]Û _̀ eba \ad
[PUSpP QjlpPqZ[g{TZXZT| \]Û _̀ eba \ad
[PUSpP rSTRp}WS \]Û _̀ cabg \ad dbd\hg\ dbdngia dbdgg\d gdf \ha g\f ggg
[PQP}SqYZ oPqpkPYP \]l_xŷẑ \cbe \ad dbddcae dbdgfdi dbddhdd gnd gnd gnd gnd
[pqZ[ PTRQPqY[pqZ[\ \]l̂ ỳ_ abf \ad dbdd\ef dbddhaf dbddcfg gnd gnd gnd gnd
[pqZ[ PTRQPqY[pqZ[g \]l̂ ỳ_ aba \ad dbdd\ei dbddhif dbddcfh \cd \cd \cd \cd
[pqZ[ ZT}pYP[[PYS \]Pv̂ ̀aid cgbn \ad dbddhif dbdahne dbdgdaa gnd gnd gnd gnd
[pqZ[ SjTpjZ\ \]l̂ ỳ_ ncbf \ad dbdg\af db\dhcg dbdf\gn gfe ggf gnd gnd
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OPQRO STUVPWXTY Z[\]̂_ àbc Zad dbdaYaZ dbZeZeY dbdcdfY Ydg Z̀a YZg YYY
OPQRO Oh\TPh Z[\]̂_ cdbe Zad dbdfffa dbZd̀Za dbdfiYe Ydg Z̀a YZg YYY
Vh\jhkT lhmnPoRW Z[\]̂_ Z̀bd Zad dbddif̀ dbdfaic dbdZce ZYf Zdg Zfd Zfd
VRUUhOhmVhOnRphpR phpR Z[q]r_̂ Ycba Zad dbddcZd dbdgZid dbdZ̀ad Yef Ycd Yia Ỳc
VjQRO ROVTP Z[\]̂_ g̀bi Zad dbdZ̀af dbdieeZ dbdfYZg Ydg Z̀a YZg YYY
VjQRO VhlPUhZ Z[q]r_̂ cibe Zad dbdYffg dbZYdZf dbdggfa Ycd Yaa Ycd Ycd
lPmhQTlh pUhnRO Z[q̂sr]t] fbd Zad dbdddiY dbddaYc dbddYdd fYZ fdc ffa fgi
lPmhQTlh OhmhWTQnR Z[q̂sr]t] ibd Zad dbddYd̀ dbdZgdi dbddaYY ỲZ Yeg fde fYY
lPmhUPQuTnhOpjUQhO vhQPkhnh Z[\]̂_ ebf Zad dbddgdf dbdZfed dbddggd ZYf Zdg Zf̀ Zaf
qwqRUR phmhojRPUh Z[\]̂_ agbd Zad dbdỲga dbd̀iè dbdffdY ZYf Z̀ Zfd Zfd
xyzy{|
UhWhmnhmPQuhvhQPkhnh}UP\hn~hlRZ SOj\bnRpUhnRO Z[q̂sr]t] Z̀bf Zad dbddadg dbdffiY dbdZYce ỲZ Yeg fde fYY
UhWhmnhmPQuhphmhojRPUh}vb\UhQvTZ SOj\bnRUTnXTURpRU Z[q]r_̂ fbg Zad
UhWhmnhmPQuhphmhojRPUh}vb\UhQvTY SOj\bnRUTnXTURpRU Z[q]r_̂ fbg Zad
UhWhmnhmPQuhShmWRmh}lTUh SOj\bnRSRoROURpRU Z[\]̂_ cb̀ Zad dbddfiY dbdZYig dbddgYi Zic ZeZ Z̀c Ydc
UhWhmnhmPQuhShmWRmh}pRUQXTpRUUTg SmjOTOPnRU Z[q]r_̂ gba Zad dbddZef dbdd̀de dbddfZd ZcY Zfc Zif Ydf
UhWhmnhmPQuhShmWRmh}WTQVRnhSRnUhSOj\bnRSRoROURpRU Z[\]̂_ iba Zad dbddgci dbdZaef dbddaYa Zic ZeZ Z̀c Ydc
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Anexo B. Estimativa de potência elétrica 
Tabela 1 Estimativa de potência dos lotes da parcela B 
Número do 
Lote 
Tipo de Lote 
Área de 
Construção (m²) 
Densidade de carga 
(VA/m²) 






B-1 Industria básica 35 279,5 100,0 3 528 0,9 3 175 
B-2 Industria básica 49 496,0 100,0 4 950 0,9 4 455 
B-3 Industria básica 51 330,5 100,0 5 133 0,9 4 620 
B-4 Logística/Armazéns 47 614,0 100,0 4 761 0,7 3 333 
B-5 Industria básica 14 089,0 100,0 1 409 0,9 2 400 
B-6 Industria básica 27 759,0 100,0 2 776 0,9 2 498 
B-7 Logística/Armazéns 28 830,0 100,0 2 883 0,7 2 018 
B-8 Logística/Armazéns 29 426,0 100,0 2 943 0,7 2 060 
B-9 Industria básica 28 694,0 100,0 2 869 0,9 2 582 
B-10 Industria básica 27 896,0 100,0 2 790 0,9 2 511 
B-11 Logística/Armazéns 27 930,5 100,0 2 793 0,7 1 955 
B-12 Logística/Armazéns 28 876,0 100,0 2 888 0,7 2 021 
B-13 Logística/Armazéns 26 142,0 100,0 2 614 0,7 1 830 
B-14 Logística/Armazéns 25 211,0 100,0 2 521 0,7 1 765 
PS1 - - - 500 1,0 500 
USS-B1 - - - 500 1,0 500 
USS-B2 - - - 500 1,0 500 
Antena 1 - - - 65 1,0 65 
Antena 2 - - - 65 1,0 65 
Total B   448 573,5   46 487   38 853 
 
Tabela 2 Estimativa de potência dos lotes da parcela C 
Número do 
Lote 












C-1 Industria básica 7 068,1 100,0 707 0,9 636 
C-2 Industria básica 15 409,6 100,0 1 541 0,9 1 387 
C-3 Industria básica 17 795,4 100,0 1 780 0,9 1 602 
C-4 Industria básica 16 093,1 100,0 1 609 0,9 1 448 
C-5(LV) Industria básica 2 189,2 100,0 219 0,9 197 
C-6(LV) Industria básica 2 282,4 100,0 228 0,9 205 
C-7(LV) Industria básica 2 286,0 100,0 229 0,9 206 
C-8(LV) Industria básica 2 287,8 100,0 229 0,9 206 
C-9(LV) Industria básica 2 834,3 100,0 283 0,9 255 
C-10(LV) Industria básica 2 493,5 100,0 249 0,9 224 
C-11(LV) Industria básica 2 495,2 100,0 250 0,9 225 
C-12(LV) Industria básica 2 495,2 100,0 250 0,9 225 
C-13(LV) Industria básica 2 496,9 100,0 250 0,9 225 
C-14(LV) Industria básica 2 737,9 100,0 274 0,9 246 
C-15 Logística/Armazéns 20 874,1 100,0 2 087 0,7 1 461 
C-16 Logística/Armazéns 20 191,4 100,0 2 019 0,7 1 413 
C-17 Logística/Armazéns 12 009,9 100,0 1 201 0,7 841 
C-18 Logística/Armazéns 11 215,9 100,0 1 122 0,7 785 
C-19 Logística/Armazéns 11 137,2 100,0 1 114 0,7 780 
C-20 Logística/Armazéns 11 098,8 100,0 1 110 0,7 777 
C-21 Logística/Armazéns 22 523,4 100,0 2 252 0,7 1 577 
C-22 Logística/Armazéns 23 315,9 100,0 2 332 0,7 1 632 
C-23 Logística/Armazéns 13 375,3 100,0 1 338 0,7 936 
C-24 Logística/Armazéns 11 250,0 100,0 1 125 0,7 788 
C-25 Logística/Armazéns 23 053,0 100,0 2 305 0,7 1 614 
C-26 Industria básica 10 945,2 100,0 1 095 0,9 985 
C-27 Industria básica 12 598,5 100,0 1 260 0,9 1 134 
C-28 Industria básica 12 452,1 100,0 1 245 0,9 1 121 
C-29 Industria básica 11 920,8 100,0 1 192 0,9 1 073 
C-30 Utilitários 9 738,2 200,0 1 948 1,0 1 948 
C-31 Industria básica 4 603,0 100,0 460 0,9 414 
C-32 Industria básica 9 671,5 100,0 967 0,9 870 
C-33 Industria básica 9 827,2 100,0 983 0,9 884 
C-34 Industria básica 9 323,4 100,0 932 0,9 839 
C-35 Industria básica 9 248,7 100,0 925 0,9 832 
C-36 Industria básica 9 543,0 100,0 954 0,9 859 
C-37 Industria básica 11 073,3 100,0 1 107 0,9 997 
C-38 Industria básica 11 651,4 100,0 1 165 0,9 1 049 
C-39 Industria básica 11 730,1 100,0 1 173 0,9 1 056 
C-40 Industria básica 12 214,4 100,0 1 221 0,9 1 099 
C-41 Industria básica 20 640,3 100,0 2 064 0,9 1 858 
C-42 Industria básica 23 243,1 100,0 2 324 0,9 2 092 
C-43 Logística/Armazéns 12 951,4 100,0 1 295 0,7 907 
C-44 Logística/Armazéns 11 318,7 100,0 1 132 0,7 792 
C-45 Logística/Armazéns 24 904,4 100,0 2 490 0,7 1 743 
C-46 Logística/Armazéns 24 775,1 100,0 2 478 0,7 1 734 
C-47 Logística/Armazéns 12 367,2 100,0 1 237 0,7 866 
C-48 Utilitários 32 775,2 150,0 4 916 1,0 4 916 
C-49 Utilitários 1 583,4 200,0 317 1,0 317 
USS-C1 - - - 1 500 1,0 1 500 
USS-C2 - - - 1 500 1,0 1 500 
USS-C3 - - - 500 1,0 500 
USS-C4 - - - 500 1,0 500 
USS-C5 - - - 500 1,0 500 
Antena 1 - - - 65 1,0 65 
Antena 2 - - - 65 1,0 65 
PS2 - - - 500 1,0 500 
Total C   582 109,0   65 611,8   53 190,6 
 
Tabela 3 Estimativa de potência dos lotes da parcela D 
Número do 
Lote 












D-1 Comercial 2 976,6 215,0 640 0,7 448 
D-2(LV) Comercial 1 499,4 215,0 322 0,7 226 
D-3(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-4(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-5(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-6 Comercial 3 005,4 215,0 646 0,7 452 
D-7 Comercial 2 860,8 215,0 615 0,7 431 
D-8(LV) Comercial 1 500,6 215,0 323 0,7 226 
D-9(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-10(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-11(LV) Comercial 1 500,0 215,0 323 0,7 226 
D-12 Comercial 2 994,6 215,0 644 0,7 451 
D-13 Comercial 3 169,2 215,0 681 0,7 477 
D-14(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-15(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-16(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-17(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-18(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-19(LV) Comercial 1 760,4 215,0 378 0,7 265 
D-20(LV) Comercial 1 782,6 215,0 383 0,7 268 
D-21(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-22(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-23(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-24(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-25(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-26 Comercial 3 340,2 215,0 718 0,7 503 
D-27 Comercial 2 985,0 215,0 642 0,7 449 
D-28(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-29(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-30(LV) Comercial 1 487,4 215,0 320 0,7 224 
D-31 Comercial 6 576,6 215,0 1 414 0,7 990 
D-32 Comercial 3 091,2 215,0 665 0,7 465 
D-33(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-34(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-35(LV) Comercial 1 527,0 215,0 328 0,7 230 
D-36 Industria básica 11 811,5 100,0 1 181 0,9 1 063 
D-37 Industria básica 9 811,5 100,0 981 0,9 883 
D-38 Industria básica 8 814,5 100,0 881 0,9 793 
D-39 Industria básica 9 657,5 100,0 966 0,9 869 
D-40 Industria básica 9 499,0 100,0 950 0,9 855 
D-41 Industria básica 9 367,0 100,0 937 0,9 843 
D-42 Residências 97 323,0 145,0 14 112 0,6 8 467 
D-43 Residências 95 603,0 145,0 13 862 0,6 8 317 
D-44 Residências 51 465,0 145,0 7 462 0,6 4 477 
D-45(LV) Espaços públicos 18 366,0 5 92 0,9 83 
D-46 Pequena indústria 14 212,8 100,0 1 421 0,9 1 279 
D-47(LV) Pequena indústria 3 648,0 100 365 0,9 328 
D-48(LV) Pequena indústria 3 174,6 100 317 0,9 286 
D-49(LV) Pequena indústria 2 736,0 100 274 0,9 246 
D-50(LV) Pequena indústria 2 468,4 100 247 0,9 222 
D-51(LV) Pequena indústria 3 723,0 100 372 0,9 335 
D-52(LV) Pequena indústria 3 000,0 100 300 0,9 270 
D-53(LV) Pequena indústria 3 000,0 100 300 0,9 270 
D-54(LV) Pequena indústria 3 000,0 100 300 0,9 270 
D-55(LV) Pequena indústria 3 000,0 100 300 0,9 270 
D-56 Pequena indústria 4 691,4 100,0 469 0,9 422 
D-57 Pequena indústria 10 274,4 100,0 1 027 0,9 925 
D-58 Pequena indústria 12 167,4 100,0 1 217 0,9 1 095 
D-59 Pequena indústria 13 041,6 100,0 1 304 0,9 1 174 
D-60 Pequena indústria 10 866,6 100,0 1 087 0,9 978 
D-61 Pequena indústria 11 369,4 100,0 1 137 0,9 1 023 
D-62 Pequena indústria 11 496,6 100,0 1 150 0,9 1 035 
D-63 Pequena indústria 12 394,8 100,0 1 239 0,9 1 116 
D-64 Pequena indústria 12 061,2 100,0 1 206 0,9 1 086 
D-65 Pequena indústria 14 542,8 100,0 1 454 0,9 1 309 
D-66 Pequena indústria 15 818,4 100,0 1 582 0,9 1 424 
D-67 Pequena indústria 12 759,0 100,0 1 276 0,9 1 148 
D-68 Pequena indústria 13 309,8 100,0 1 331 0,9 1 198 
D-69 Pequena indústria 16 432,2 100,0 1 643 0,9 1 479 
D-70(LV) Espaços públicos 5 919,0 5 30 0,9 27 
D-71(LV) Espaços públicos 5 686,0 5 28 0,9 26 
D-72(LV) Espaços públicos 4 730,0 5 24 0,9 21 
D-73(LV) Espaços públicos 4 799,0 5 24 0,9 22 
D-74(LV) Espaços públicos 2 735,0 5 14 0,9 12 
D-75(LV) Espaços públicos 3 748,0 5 19 0,9 17 
D-76(LV) Espaços públicos 3 204,0 5 16 0,9 14 
D-77(LV) Espaços públicos 2 173,0 5 11 0,9 10 
D-78(LV) Espaços públicos 1 501,0 5 8 0,9 7 
D-79(LV) Espaços públicos 1 500,0 5 8 0,9 7 
USS-D1 - -   1 000 1,0 1 000 
USS-D2 - -   1 000 1,0 1 000 
USS-D3 - -   1 500 1,0 1 500 
USS-D4 - -   1 000 1,0 1 000 
USS-D5 - -   500 1,0 500 
USS-D6 - -   1 000 1,0 1 000 
USS-D7 - -   1 000 1,0 1 000 
USS-D8 - -   1 000 1,0 1 000 
USS-D9 - -   1 000 1,0 1 000 
USS-D10 - -   1 000 1,0 1 000 
USS-D11 - -   1 000 1,0 1 000 
USS-D12 - -   500 1,0 500 
Antenna 3 - -   65 1,0 65 
Antenna 4 - -   65 1,0 65 
Total D   641 559,2   89 745   68 264 
 
Tabela 4 Estimativa de potência dos lotes da parcela E 
Número do 
Lote 
Tipo de Lote 
Área de 
Construção (m²) 
Densidade de carga 
(VA/m²) 






E01 Logística/Armazéns 153 442,0 - - - 14 100 
E02 Pequena indústria 61 632,0 100,0 6 163 0,9 5 547 
E03 Pequena indústria 39 256,8 100,0 3 926 0,9 3 533 
E04 Logística/Armazéns 72 798,0 100,0 7 280 0,7 5 096 
E05 Logística/Armazéns 77 361,5 100,0 7 736 0,7 5 415 
E06 Pequena indústria 60 556,2 100,0 6 056 0,9 5 450 
USS-E1 -   - 500 1,0 500 
USS-E2 -   - 500 1,0 500 
USS-E3 -   - 500 1,0 500 
Antena 1 -   - 65 1,0 65 
Antena 2 -   - 65 1,0 65 
Total E   465 046,5   32 790   40 771 
 
Tabela 5 Estimativa de potência dos lotes da parcela F 
Número do 
Lote 
Tipo de Lote 
Área de Construção 
(m²) 
Densidade de carga 
(VA/m²) 






F01 Pequena indústria 44 699,4 100,0 4 470 0,9 4 023 
F02 Pequena indústria 30 159,6 100,0 3 016 0,9 2 714 
F03 Pequena indústria 36 183,0 100,0 3 618 0,9 3 256 
F04 Pequena indústria 31 561,2 100,0 3 156 0,9 2 841 
F05 Pequena indústria 29 356,8 100,0 2 936 0,9 2 642 
F06 Pequena indústria 29 947,2 100,0 2 995 0,9 2 695 
USS-F1 -   - 500 1,0 500 
Antena 3 -   - 65 1,0 65 
Total F   201 907,2   20 756   18 737 
 
 
Anexo C. Dimensionamento das redes de Média 
Tensão 







Potência máxima disponibilizada 
(kVA) 
Coeficiente de simultaneidade 
do anel  
Potência total aplicada no 
anel (kVA) 









B-3 4 620 3 180 
B-4 3 333 2 294 








B-5 2 400 1 570 
B-6 2 498 1 634 
B-7 2 018 1 320 
B-8 2 060 1 347 








B-10 2 511 1 616 
B-11 1 955 1 259 
B-12 2 021 1 301 
B-13 1 830 1 178 
B-14 1 765 1 136 
USS-B2 500 400 
Antena 1 65 42 
Antena 2 65 42 





Secção (mm²) Const. do cabo (k) 




























LB1 13,8 500 AL 15 170 
SS PS1 0,100 0,9 8 047 0,05 
0,47 
SS IV3-B02 1,100 0,9 8 047 0,584 
0,69 
PS1 IV3-B04 0,500 0,9 7 687 0,25 IV3-B02 IV3-B03 0,100 0,9 5 287 0,035 
IV3-B04 IV3-B03 0,400 0,9 5 622 0,15 IV3-B03 IV3-B04 0,400 0,9 2 425 0,064 






Secção (mm²) Const. do cabo (k) 





























LB2 13,8 500 AL 15 170 
SS IV3-B08 0,500 0,9 7 513 0,25 
0,60 
SS IV3-B01 1,700 0,9 7 513 0,842 
1,13 
IV3-B08 IV3-B07 0,100 0,9 6 300 0,04 IV3-B01 IV3-B05 0,300 0,9 5 644 0,112 
IV3-B07 USS-B1 0,200 0,9 5 113 0,07 IV3-B05 IV3-B06 0,100 0,9 4 231 0,028 
USS-B1 IV3-B06 0,600 0,9 4 753 0,19 IV3-B06 USS-B1 0,600 0,9 2 761 0,109 
IV3-B06 IV3-B05 0,100 0,9 3 282 0,02 USS-B1 IV3-B07 0,200 0,9 2 401 0,032 








Secção (mm²) Const. do cabo (k) 





























LB3 13,8 500 AL 15 170 
SS IV3-B13 0,500 0,9 7 773 0,26 
0,78 
SS ANTENNA 2 2,000 0,9 7 773 1,025 
1,73 
IV3-B13 IV3-B14 0,100 0,9 6 713 0,04 ANTENA 2 IV3-B09 0,700 0,9 7 735 0,357 
IV3-B14 ANTENA 1 0,200 0,9 5 690 0,08 IV3-B09 IV3-B10 0,100 0,9 6 239 0,041 
ANTENA 1 IV3-B12 0,700 0,9 5 653 0,26 IV3-B10 USS-B2 0,300 0,9 4 784 0,095 
IV3-B12 IV3-B11 0,100 0,9 4 481 0,03 USS-B2 IV3-B11 0,200 0,9 4 424 0,058 
IV3-B11 USS-B2 0,200 0,9 3 349 0,04 IV3-B11 IV3-B12 0,100 0,9 3 292 0,022 
USS-B2 IV3-B10 0,300 0,9 2 989 0,06 IV3-B12 ANTENNA 1 0,700 0,9 2 120 0,098 
IV3-B10 IV3-B09 0,100 0,9 1 534 0,01 ANTENA 1 IV3-B14 0,200 0,9 2 083 0,027 













Potência máxima disponibilizada 
(kVA) 
Coeficiente de simultaneidade 
do anel  
Potência total aplicada no 
anel (kVA) 









E03 3 533 2 311 
E04 5 096 3 333 
E05 5 415 3 542 
E06 5 450 3 565 
USS-E2 500 400 
USS-E3 500 400 







14 565,0 USS-E1 500 400 










































LE1 13,8 500 AL 15 170 
HDR IV3-E02 1,500 0,9 8 913 0,88 
1,33 
HDR USS-E2 1,100 0,9 6 586 0,478 
0,65 
IV3-E02 IV3-E03 0,800 0,9 5 648 0,30 USS-E2 IV3-E04 0,250 0,9 6 226 0,103 
IV3-E03 USS-E3 0,400 0,9 3 568 0,09 IV3-E04 Antena 2 0,060 0,9 3 226 0,013 





































LE2 13,8 500 AL 15 170 
HDR Antena 1 1,500 0,9 6 764 0,67 
1,09 
HDR IV3-E01 0,500 0,9 6 345 0,209 
0,21 Antena 1 USS-E1 0,200 0,9 6 705 0,09             











Potência máxima disponibilizada 
(kVA) 
Coeficiente de simultaneidade 
do anel  
Potência total aplicada no 
anel (kVA) 









F02 2 714 1 747 
F03 3 256 2 096 
F04 2 841 1 829 
F05 2 642 1 701 
F06 2 695 1 735 
USS-F1 500 400 
Antena 3 65 42 
 
































LF1 13,8 500 AL 15 170 
HDR USS-F1 0,100 0,9 6 150 0,04 
0,21 
HDR IV3-F06 0,500 0,9 4 776 0,157 
0,22 
USS-F1 IV3-F01 0,200 0,9 5 790 0,08 IV3-F06 Antenna 3 0,100 0,9 3 214 0,021 
IV3-F01 IV3-F02 0,100 0,9 3 459 0,02 Antenna 3 IV3-F05 0,100 0,9 3 177 0,021 
IV3-F02 IV3-F03 0,600 0,9 1 887 0,07 IV3-F05 IV3-F04 0,200 0,9 1 646 0,022 
 







Potência máxima disponibilizada 
(kVA) 
Coeficiente de simultaneidade 
do anel  
Potência total aplicada no 
anel (kVA) 











C-22 1 632 983 
C-23 936 564 
C-24 788 474 
C-25 1 614 971 
C-37 997 600 
C-38 1 049 631 
C-39 1 056 636 
C-40 1 099 662 
C-41 1 858 1 118 
C-42 2 092 1 259 
C-43 907 546 






C-46 1 734 1 044 
C-47 866 521 
C-48 4 916 2 960 
C-49 317 191 
USS-C3 500 400 
USS-C5 500 400 
Antena 2 65 39 
LC2 C-1   636   377   
C-2 1 387 821  16 218,0 
C-3 1 602 949 
C-4 1 448 858 
C-15 1 461 865 
C-16 1 413 837 
C-17 841 498 
C-18 785 465 
C-19 780 462 
C-20 777 460 
C-26 985 583 
C-27 1 134 672 






C-30 1 948 1 154 
C-31 414 245 
C-32 870 516 
C-33 884 524 
C-34 839 497 
C-35 832 493 
C-36 859 509 
USS-C1 1 500 1 200 
USS-C2 1 500 1 200 
USS-C4 500 400 
Antena 1 65 38 
PS2 500 296 
































LC1 13,8 500 AL 15 170 
HDR IV3-C41 0,040 0,9 6 642 0,02 
0,73 
HDR IV3-C37 0,620 0,9 8 184 0,334 
1,10 
IV3-C41 IV3-C42 0,110 0,9 5 636 0,04 IV3-C37 IV3-C38 0,060 0,9 7 644 0,030 
IV3-C42 IV3-C40 0,896 0,9 4 502 0,27 IV3-C38 IV3-C39 0,200 0,9 7 076 0,093 
IV3-C40 IV3-C21 0,946 0,9 3 907 0,24 IV3-C39 IV3-C46 0,735 0,9 6 504 0,315 
IV3-C21 IV3-C22 0,065 0,9 3 053 0,01 IV3-C46 IV3-C47 0,240 0,9 5 564 0,088 
IV3-C22 IV3-C25 0,880 0,9 2 168 0,13 IV3-C47 USS-C5 0,160 0,9 5 095 0,054 
IV3-C25 IV3-C24 0,127 0,9 1 294 0,01 USS-C5 IV3-C48 0,110 0,9 4 735 0,034 
IV3-C24 IV3-C23 0,130 0,9 867 0,01 IV3-C48 Antena 2 0,220 0,9 2 072 0,030 
IV3-C23 USS-C3 0,035 0,9 360 0,00 Antena 2 IV3-C49 0,375 0,9 2 037 0,050 
            IV3-C49 IV3-C45 0,475 0,9 1 865 0,058 
            IV3-C45 IV3-C44 0,130 0,9 920 0,008 

































LC2 13,8 500 AL 15 170 
HDR PS-2 0,195 0,9 6 858 0,09 
0,52 
HDR IV3-C30 0,025 0,9 7 739 0,013 
0,59 
PS-2 IV3-C28 0,260 0,9 6 591 0,11 IV3-C30 IV3-C31 0,08 0,9 6 700 0,035 
IV3-C28 IV3-C27 0,155 0,9 5 994 0,06 IV3-C31 USS-C4 0,1 0,9 6 480 0,043 
IV3-C27 IV3-C26 0,070 0,9 5 389 0,02 USS-C4 IV3-C36 0,17 0,9 6 120 0,069 
IV3-C26 USS-C1 0,380 0,9 4 864 0,12 IV3-C36 IV3-C29 0,14 0,9 5 662 0,052 
USS-C1 IV3-C04 0,120 0,9 3 784 0,03 IV3-C29 IV3-C35 0,05 0,9 5 090 0,017 
IV3-C04 IV3-C03 0,060 0,9 3 012 0,01 IV3-C35 IV3-C34 0,07 0,9 4 646 0,021 
IV3-C03 IV3-C02 0,270 0,9 2 158 0,04 IV3-C34 IV3-C33 0,195 0,9 4 199 0,054 
IV3-C02 IV3-C01 0,045 0,9 1 419 0,00 IV3-C33 IV3-C32 0,06 0,9 3 727 0,015 
IV3-C01 USS-C2 0,390 0,9 1 080 0,03 IV3-C32 IV3-C18 0,49 0,9 3 263 0,105 
            IV3-C18 IV3-C19 0,195 0,9 2 845 0,037 
            IV3-C19 IV3-C20 0,06 0,9 2 429 0,010 
            IV3-C20 IV3-C16 0,735 0,9 2 015 0,098 
            IV3-C16 IV3-C15 0,065 0,9 1 262 0,005 
            IV3-C15 Antena 1 0,43 0,9 483 0,014 
            Antena 1 IV3-C17 0,07 0,9 448 0,002 
 







Potência máxima disponibilizada 
(kVA) 
Coeficiente de simultaneidade 
do anel  
Potência total aplicada no 
anel (kVA) 









D-6 452 273 
D-7 431 260 
D-12 451 272 
D-13 477 288 
D-26 503 304 
D-27 449 271 
D-31 990 598 
D-32 465 281 
D-36 1 063 642 
D-37 883 533 
D-38 793 479 
D-43 8 317 5 025 
D-68 1 198 724 
D-69 1 479 893 
USS-D1 1 000 800 
USS-D2 1 000 800 
USS-D6 1 000 800 
USS-D7 1 000 800 
USS-D8 1 000 800 
USS-D9 1 000 800 
USS-D10 1 000 800 








D-46 1 279 776 
D-56 422 256 
D-57 925 561 
D-58 1 095 664 
D-59 1 174 712 
D-60 978 593 
D-61 1 023 621 
D-62 1 035 628 
D-63 1 116 677 
D-64 1 086 658 
D-65 1 309 794 
D-66 1 424 864 
D-67 1 148 697 
USS-D3 1 500 1 200 
USS-D4 1 000 800 
USS-D12 500 400 








D-40 855 571 
D-41 843 563 
D-42 8 467 5 656 
USS-D5 500 400 
Antena 3 65 43 
 
































LD1 13,8 500 AL 15 170 
HDR IV3-D01 0,130 0,9 8 201 0,07 
0,39 
HDR IV3-D07 0,175 0,9 7 563 0,087 
0,76 
IV3-D01 IV3-D36 0,100 0,9 7 957 0,05 IV3-D07 USS-D1 0,145 0,9 7 329 0,070 
IV3-D36 IV3-D37 0,075 0,9 7 379 0,04 USS-D1 IV3-D12 0,240 0,9 6 609 0,105 
IV3-D37 USS-D2 0,100 0,9 6 899 0,05 IV3-D12 USS-D6 0,160 0,9 6 364 0,067 
USS-D2 IV3-D38 0,150 0,9 6 179 0,06 USS-D6 USS-D8 0,180 0,9 5 644 0,067 
IV3-D38 IV3-D06 0,150 0,9 5 748 0,06 USS-D8 IV3-D26 0,250 0,9 4 924 0,081 
IV3-D06 IV3-D43 0,150 0,9 5 502 0,05 IV3-D26 IV3-D32 0,160 0,9 4 651 0,049 
IV3-D43 IV3-D13 0,050 0,9 979 0,00 IV3-D32 USS-D10 0,160 0,9 4 398 0,046 
IV3-D13 USS-D7 0,100 0,9 720 0,00 USS-D10 IV3-D69 0,475 0,9 3 678 0,115 
            IV3-D69 IV3-D31 0,100 0,9 2 874 0,019 
            IV3-D31 IV3-D68 0,145 0,9 2 336 0,022 
            IV3-D68 USS-D11 0,100 0,9 1 684 0,011 
            USS-D11 IV3-D27 0,145 0,9 964 0,009 

































LD2 13,8 500 AL 15 170 
HDR IV3-D57 0,125 0,9 6 133 0,05 
0,31 
HDR IV3-D46 0,050 0,9 6 156 0,020 
0,30 
IV3-D57 IV3-D58 0,100 0,9 5 628 0,04 IV3-D46 USS-D3 0,230 0,9 5 458 0,083 
IV3-D58 USS-D4 0,150 0,9 5 030 0,05 USS-D3 IV3-D44 0,420 0,9 4 378 0,121 
USS-D4 IV3-D59 0,130 0,9 4 310 0,04 IV3-D44 IV3-D67 0,320 0,9 1 934 0,041 
IV3-D59 IV3-D56 0,100 0,9 3 669 0,02 IV3-D67 IV3-D64 0,330 0,9 1 307 0,028 
IV3-D56 IV3-D60 0,080 0,9 3 439 0,02 IV3-D64 IV3-D65 0,100 0,9 715 0,005 
IV3-D60 IV3-D61 0,290 0,9 2 905 0,06             
IV3-D61 IV3-D62 0,080 0,9 2 346 0,01             




0,115 0,9 1 173 0,01 
      
      
USS-
D12 
IV3-D66 0,110 0,9 813 0,01             

































LD3 13,8 500 AL 15 170 
HDR IV3-D42 0,030 0,9 7 033 0,01 
0,07 
HDR USS-D5 0,430 0,9 7 033 0,199 
0,48 
IV3-D42 IV3-D39 0,220 0,9 1 942 0,03 USS-D5 IV3-D41 0,200 0,9 6 673 0,088 
IV3-D39 Antena 3 0,065 0,9 1 420 0,01 IV3-D41 IV3-D40 0,175 0,9 6 166 0,071 
Antena 3 IV3-D40 0,075 0,9 1 381 0,01 IV3-D40 Antena 3 0,075 0,9 5 652 0,028 
IV3-D40 IV3-D41 0,175 0,9 867 0,01 Antena 3 IV3-D39 0,065 0,9 5 613 0,024 
IV3-D41 USS-D5 0,200 0,9 360 0,00 IV3-D39 IV3-D42 0,220 0,9 5 090 0,074 
 
 
Anexo D. Dimensionamento das redes de Baixa 
Tensão 
























In (A) K 
L 
(m) 
IV3-C05 2 189 197,0 1 1,000 284,4 61,8% 2*185 460 14 080 250 197,0 3,50 
IV3-C06 2 282 205,4 1 1,000 296,5 64,5% 2*185 460 14 080 230 205,4 3,36 
IV3-C07 2 286 205,7 1 1,000 297,0 64,6% 2*185 460 14 080 150 205,7 2,19 
IV3-C08 2 288 205,9 1 1,000 297,2 64,6% 2*185 460 14 080 130 205,9 1,90 
IV3-C09 2 834 255,1 1 1,000 368,2 80,0% 2*185 460 14 080 80 255,1 1,45 
                          
Número de lotes 
total: 
5 
Potência máxima disponibilizada no 
transformador: 
1 069 kVA 
C.S.: 0,654 Potência total no transformador: 699 kVA 
  Potência total do transformador 1000 kVA 
  Carga total aplicada ao transformador 69.9 % 
Tabela 2 Dimensionamento da USS-C2 da parcela C 




















In (A) K 
L 
(m) 
IV3-C10 2 494 224,4 1 1,000 323,9 70,4% 2*185 460 14 080 250 224,4 3,98 
IV3-C11 2 495 224,6 1 1,000 324,1 70,5% 2*185 460 14 080 230 224,6 3,67 
IV3-C12 2 495 224,6 1 1,000 324,1 70,5% 2*185 460 14 080 150 224,6 2,39 
IV3-C13 2 497 224,7 1 1,000 324,4 70,5% 2*185 460 14 080 130 224,7 2,07 
IV3-C14 2 738 246,4 1 1,000 355,7 77,3% 2*185 460 14 080 80 246,4 1,40 
                          
Número de lotes 
total: 
5 
Potência máxima disponibilizada no 
transformador: 
1 145 kVA 
C.S.: 0,654 Potência total no transformador: 749 kVA 
  Potência total do transformador 1000 kVA 




Tabela 3 Dimensionamento da USS-D1 da parcela D 




















In (A) K 
L 
(m) 
IV3-D08 1 501 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 80 226,0 0,89 
IV3-D09 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 50 226,0 0,56 
IV3-D10 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 20 226,0 0,22 
IV3-D11 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 50 226,0 0,56 
                          
Número de lotes 
total: 
4 
Potência máxima disponibilizada no 
transformador: 
904 kVA 
C.S.: 0,668 Potência total no transformador: 604 kVA 
  Potência total do transformador 1000 kVA 




Tabela 4 Dimensionamento da USS-D2 da parcela D 




















In (A) K 
L 
(m) 
IV3-D02 1 499 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 80 226,0 0,89 
IV3-D03 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 50 226,0 0,56 
IV3-D04 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 20 226,0 0,22 
IV3-D05 1 500 226,0 1 1,000 326,2 52,6% 2*300 620 20 264 50 226,0 0,56 
                          
Número de lotes 
total: 
4 
Potência máxima disponibilizada no 
transformador: 
904 kVA 
C.S.: 0,668 Potência total no transformador: 604 kVA 
  Potência total do transformador 1000 kVA 





Tabela 5 Dimensionamento da USS-D3 da parcela D 




















In (A) K 
L 
(m) 
IV3-D47 3 648 328,0 1 1,000 473,4 76,4% 2*300 620 20 264 80 328,0 1,29 
IV3-D48 3 175 286,0 1 1,000 412,8 66,6% 2*300 620 20 264 25 286,0 0,35 
IV3-D49 2 736 246,0 1 1,000 355,1 57,3% 2*300 620 20 264 25 246,0 0,30 
IV3-D50 2 468 222,0 1 1,000 320,4 51,7% 2*300 620 20 264 100 222,0 1,10 
IV3-D51 3 723 335,0 1 1,000 483,5 78,0% 2*300 620 20 264 125 335,0 2,07 
                          
Número de lotes 
total: 
5 




C.S.: 0,654 Potência total no transformador: 927 kVA 
  Potência total do transformador 1 500 kVA 




Tabela 6 Dimensionamento da USS-D4 da parcela D 




















In (A) K 
L 
(m) 
IV3-D52 3 000 270,0 1 1,000 389,7 62,9% 2*300 620 20 264 80 270,0 1,07 
IV3-D53 3 000 270,0 1 1,000 389,7 62,9% 2*300 620 20 264 25 270,0 0,33 
IV3-D54 3 000 270,0 1 1,000 389,7 62,9% 2*300 620 20 264 25 270,0 0,33 
IV3-D55 3 000 270,0 1 1,000 389,7 62,9% 2*300 620 20 264 100 270,0 1,33 
                          
Número de lotes 
total: 
4 




C.S.: 0,668 Potência total no transformador: 721 kVA 
  Potência total do transformador 1 000 kVA 





Tabela 7 Dimensionamento da USS-D5 da parcela D 


























DP-D5.1 29 971 134,9 3 0,688 134,0 43,2% 300 310 10 132 20 92,8 0,09 
 






































IV3-D45 18 366 91,830 132,545 0,90 119,29 1 1,000 119,3 51,9% 185 230 7 040 100 82,6 1,17 120 1,27 
IV3-D70 5 919 29,595 42,7167 0,90 38,45 1 1,000 38,4 28,5% 70 135 3 003 80 26,6 0,71 100 0,80 
IV3-D71 5 686 28,430 41,0352 0,90 36,93 1 1,000 36,9 27,4% 70 135 3 003 290 25,6 2,47 310 2,56 
 
 
Número de lotes 
total: 
3 




C.S.: 0,688 Potência total no transformador: 93 kVA 
  Potência total do transformador 500 kVA 
  Carga total aplicada ao transformador 18,6% % 
 
Tabela 8 Dimensionamento da USS-D6 da parcela D 


























IV3-D20 1783 268,0 1 1 386,8 62,4% 2*300 620 20 264 60 268,0 0,79 
IV3-D21 1527 230,0 1 1 332,0 53,5% 2*300 620 20 264 50 230,0 0,57 
IV3-D22 1527 230,0 1 1 332,0 53,5% 2*300 620 20 264 100 230,0 1,14 
DP-D6.1 6231 28,0 2 0,723 29,2 12,7% 185 230 7 040 175 20,3 0,50 
 
 








































- - - - - - - - - - - - - - - - - 0,79 
- - - - - - - - - - - - - - - - - 0,57 
- - - - - - - - - - - - - - - -  1,14 
IV3-D72 4 730 23,650 34,13583467 0,90 30,72 1 1,000 30,7 22,8% 70 135 3 003 75 21,3 0,53 250 1,04 
IV3-D78 1 501 7,505 10,83253443 0,90 9,75 1 1,000 9,7 7,2% 70 135 3 003 75 6,8 0,17 250 0,67 
 
Número de lotes 
total: 
5 




C.S.: 0,654 Potência total no transformador: 494 kVA 
  Potência total do transformador 1 000 kVA 
  Carga total aplicada ao transformador 49,4 % 
 
Tabela 9 Dimensionamento da USS-D7 da parcela D 




















In (A) K 
L 
(m) 
IV3-D14 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 60 224,0 0,66 
IV3-D15 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 90 224,0 0,99 
IV3-D16 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 120 224,0 1,33 
                          
Número de lotes 
total: 
3 




C.S.: 0,688 Potência total no transformador: 463 kVA 
  Potência total do transformador 1 000 kVA 





Tabela 10 Dimensionamento da USS-D8 da parcela D 




















In (A) K 
L 
(m) 
IV3-D23 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 60 230,0 0,68 
IV3-D24 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 90 230,0 1,02 
IV3-D25 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 120 230,0 1,36 
                          
Número de lotes 
total: 
3 




C.S.: 0,688 Potência total no transformador: 475 kVA 
  Potência total do transformador 1 000 kVA 





Tabela 11 Dimensionamento da USS-D9 da parcela D 


























IV3-D17 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 100 224,0 1,11 
IV3-D18 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 50 224,0 0,55 
IV3-D19 1 760 265,0 1 1,000 382,5 61,7% 2*300 620 20 264 25 265,0 0,33 
DP-D9.1 6 299 28,3 2 0,723 29,6 12,9% 185 230 7 040 175 20,5 0,51 
 








































- - - - - - - - - - - - - - - - - 1,11 
- - - - - - - - - - - - - - - - - 0,55 
- - - - - - - - - - - - - - - -  0,33 
IV3-D73 4 799 23,995 34,63379927 0,90 31,17 1 1,000 31,2 23,1% 70 135 3 003 75 21,6 0,54 250 1,05 
IV3-D79 1 500 7,500 10,82531755 0,90 9,74 1 1,000 9,7 7,2% 70 135 3 003 75 6,8 0,17 250 0,68 
 
Número de lotes 
total: 
5 




C.S.: 0,654 Potência total no transformador: 485 kVA 
  Potência total do transformador 1 000 kVA 







Tabela 12 Dimensionamento da USS-D10 da parcela D 




















In (A) K 
L 
(m) 
IV3-D33 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 25 230,0 0,28 
IV3-D34 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 25 230,0 0,28 
IV3-D35 1 527 230,0 1 1,000 332,0 53,5% 2*300 620 20 264 80 230,0 0,91 
                          
Número de lotes 
total: 
3 




C.S.: 0,688 Potência total no transformador: 475 kVA 
  Potência total do transformador 1 000 kVA 





Tabela 13 Dimensionamento da USS-D11 da parcela D 




















In (A) K 
L 
(m) 
IV3-D28 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 25 224,0 0,28 
IV3-D29 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 25 224,0 0,28 
IV3-D30 1 487 224,0 1 1,000 323,3 52,1% 2*300 620 20 264 80 224,0 0,88 
                          
Número de lotes 
total: 
3 




C.S.: 0,688 Potência total no transformador: 463 kVA 
  Potência total do transformador 1 000 kVA 





Tabela 14 Dimensionamento da USS-D12 da parcela D 



























11 860 53,4 4 0,668 51,5 22,4% 185 230 7 040 100 35,7 0,25 
 








































IV3-D74 2 735 13,675 19,73816233 0,90 17,76 1 1,000 17,8 13,2% 70 135 3 003 370 12,3 1,52 470 1,77 
IV3-D75 3 748 18,740 27,04886011 0,90 24,34 1 1,000 24,3 18,0% 70 135 3 003 50 16,9 0,28 150 0,53 
IV3-D76 3 204 16,020 23,12287828 0,90 20,81 1 1,000 20,8 15,4% 70 135 3 003 400 14,4 1,92 500 2,17 
IV3-D77 2 173 10,865 15,68227669 0,90 14,11 1 1,000 14,1 10,5% 70 135 3 003 50 9,8 0,16 150 0,42 
 
 
Número de lotes 
total: 
4 




C.S.: 0,668 Potência total no transformador: 36 kVA 
  Potência total do transformador 500 kVA 






Anexo E. Dimensionamento das redes de Iluminação 
Pública 























11,12 16,06 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm²  5 185 0,01 
SLP-B1.1 - 
Circuit 1 
3,045 4,40 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm²  360 25 0,96 
SLP-B1.1 - 
Circuit 2 
3,000 4,33 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 695 25 1,84 
SLP-B1.1 - 
Circuit 3 
1,969 2,84 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 630 25 1,10 
SLP-B1.1 - 
Circuit 4 
2,61 3,77 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 310 25 0,72 
SLP-B1.1 - 
ICB-B1.1 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
                            
USS-B2 - 
SLP-B2.1 
8,701 12,56 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-B2.1 - 
Circuit 1 
3,045 4,40 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm²  335 25 0,90 
SLP-B2.1 - 
Circuit 2 
3,844 5,55 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm²  685 25 2,32 
SLP-B2.1 - 
Circuit 3 
1,313 1,89 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm²  445 25 0,52 
SLP-B2.1 - 
ICB-B2.1 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
              
USS-B2 - 
SLP-B2.2 
22,98 33,16 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 760 185 2,07 
SLP-B2.2 - 
Circuit 1 
4,973 7,18 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 495 25 4,24 
SLP-B2.2 - 
Circuit 2 
4,973 7,18 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 475 25 4,15 
SLP-B2.2 - 
Circuit 3 
2,531 3,65 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 535 25 3,26 
SLP-B2.2 - 
ICB-B2.2 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 2,09 
SLP-B2.2 - 
TSC-B2.1 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala 
88,8 21 129 4C-25mm² +1x16mm² 50 25 2,29 
SLP-B2.2 - 
TSC-B2.2 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala 
88,8 21 129 4C-25mm² +1x16mm² 525 25 4,38 
 























26,02 37,55 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,02 
SLP-C1.1 
- Circuit 1 
5,625 8,12 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 560 25 2,78 
SLP-C1.1 
- Circuit 2 
5,525 7,97 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 640 25 3,12 
SLP-C1.1 
- Circuit 3 
5,525 7,97 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 590 25 2,88 
SLP-C1.1 
- Circuit 4 
4,42 6,38 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 800 25 3,12 
SLP-C1.1 
- Circuit 5 
4,42 6,38 10 D 
Multicondutor diretamente 
enterrado em vala 




0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,04 
              
USS-C2 - 
SLP-C2.1 
13,39 19,33 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-C2.1 
- Circuit 1 
5,063 7,31 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 550 25 2,45 
SLP-C2.1 
- Circuit 2 
3,915 5,65 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 900 25 3,10 
SLP-C2.1 
- Circuit 3 
3,915 5,65 10 D 
Multicondutor diretamente 
enterrado em vala 




0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
              
USS-C3 - 
SLP-C3.1 
10,97 15,83 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-C3.1 
- Circuit 1 
5,25 7,58 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 550 25 2,54 
SLP-C3.1 
- Circuit 2 
2,61 3,77 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 880 25 2,02 
SLP-C3.1 
- Circuit 3 
2,61 3,77 10 D 
Multicondutor diretamente 
enterrado em vala 




0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
              
USS-C4 - 
SLP-C4.1 
15,64 22,57 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-C4.1 
- Circuit 1 
4,568 6,59 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 615 25 2,48 
SLP-C4.1 
- Circuit 2 
4,568 6,59 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 665 25 2,68 
SLP-C4.1 
- Circuit 3 
1,5 2,17 10 D 
Multicondutor diretamente 
enterrado em vala 




5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala 
88,8 21 129 4C-25mm² +1x16mm² 230 25 1,02 
              
USS-C5 - 
SLP-C5.1 
11,35 16,38 80 D 
Multicondutor diretamente 
enterrado em vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-C5.1 
- Circuit 1 
2,61 3,77 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 290 25 0,67 
SLP-C5.1 
- Circuit 2 
2,61 3,77 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 340 25 0,79 
SLP-C5.1 
- Circuit 3 
2,438 3,52 10 D 
Multicondutor diretamente 
enterrado em vala 
88,8 13 129 4C-25mm² +1x16mm² 920 25 1,98 
SLP-C5.1 
- Circuit 4 
3,188 4,60 10 D 
Multicondutor diretamente 
enterrado em vala 




0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,02 
 























15,32 22,11 80 D 
Multicondutor 
diretamente enterrado em 
vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-D1.1 - 
Circuit 1 
4,973 7,18 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 270 25 1,19 
SLP-D1.1 - 
Circuit 2 
4,973 7,18 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 300 25 1,32 
SLP-D1.1 - 
Circuit 3 
4,875 7,04 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 700 25 3,01 
SLP-D1.1 - 
ICB-D1.1 
0,5 2,17 16 D 
Multicondutor 
diretamente enterrado em 
vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,02 
              
USS-D3 - 
SLP-D3.1 
17,55 25,33 80 D 
Multicondutor 
diretamente enterrado em 
vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-D3.1 - 
Circuit 1 
5,525 7,97 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 370 25 1,81 
SLP-D3.1 - 
Circuit 2 
5,525 7,97 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 330 25 1,61 
SLP-D3.1 - 
Circuit 3 
3,469 5,01 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 780 25 2,39 
SLP-D3.1 - 
Circuit 4 
2,531 3,65 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 930 25 2,08 
SLP-D3.1 - 
ICB-D3.1 
0,5 2,17 16 D 
Multicondutor 
diretamente enterrado em 
vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
              
USS-D4 - 
SLP-D4.1 
22,81 32,93 80 D 
Multicondutor 
diretamente enterrado em 
vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-D4.1 - 
Circuit 1 
4,973 7,18 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 490 25 2,15 
SLP-D4.1 - 
Circuit 2 
3,868 5,58 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 840 25 2,87 
SLP-D4.1 - 
Circuit 3 
4,973 7,18 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 450 25 1,98 
SLP-D4.1 - 
Circuit 4 
5,22 7,53 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 840 25 3,87 
SLP-D4.1 - 
Circuit 5 
3,281 4,74 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 720 25 2,09 
SLP-D4.1 - 
ICB-D4.1 
0,5 2,17 16 D 
Multicondutor 
diretamente enterrado em 
vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
              
USS-D5 - 
SLP-D5.1 
13,69 19,77 80 D 
Multicondutor 
diretamente enterrado em 
vala 
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-D5.1 - 
Circuit 1 
4,35 6,28 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 630 25 2,42 
SLP-D5.1 - 
Circuit 2 
2,531 3,65 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 550 25 1,23 
SLP-D5.1 - 
Circuit 3 
1,313 1,89 10 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 13 129 4C-25mm² +1x16mm² 330 25 0,39 
SLP-D5.1 - 
TSC-D5.1 
5 7,22 16 D 
Multicondutor 
diretamente enterrado em 
vala 
88,8 21 129 4C-25mm² +1x16mm² 80 25 0,36 
SLP-D5.1 - 
ICB-D5.1 
0,5 2,17 16 D 
Multicondutor 
diretamente enterrado em 
vala 
83,2 21 121 2C-16mm² +1x16mm² 5 16 0,03 
 
























11,38 16,42 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm²  5 185 0,01 
SLP-E1 - 
Circuit 1 
5,438 7,85 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 473 25 2,27 
SLP-E1 - 
Circuit 2 
5,438 7,85 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 615 25 2,94 
SLP-E1 - 
ICB-E1 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala  
106,4 21 154 2C-16mm² +1x16mm² 5 16 0,03 
SLP-E1 -
TSC-E1 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala  
88,8 21 129 4C-25mm² +1x16mm² 50 25 0,45 
                            
USS-E2 - 
SLP-E2 
8,806 12,71 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-E2 - 
Circuit 1 
6,525 9,42 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 550 25 3,16 
SLP-E2 - 
Circuit 2 
1,781 2,57 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 560 25 0,88 
SLP-E2 - 
ICB-E2 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala  
106,4 21 154 2C-16mm² +1x16mm² 5 16 0,03 
                            
USS-E3 - 
SLP-E3.1 
14,56 21,01 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-E3.1 - 
Circuit 1 
1,688 2,44 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 480 25 0,72 
SLP-E3.1 - 
Circuit 2 
6,09 8,79 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 510 25 2,74 
SLP-E3.1 - 
Circuit 3 
0,938 1,35 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 430 25 0,36 
SLP-E3.1 - 
Circuit 4 
0,844 1,22 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 640 25 0,48 
SLP-E3.1 -
TSC-E3.1 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala  
88,8 21 129 4C-25mm² +1x16mm² 430 25 3,79 
                            
USS-E3 - 
SLP-E3.2 
10,45 15,08 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm² 770 185 0,96 
SLP-E3.1 - 
Circuit 1 
1,031 1,49 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 360 25 1,28 
SLP-E3.2 - 
Circuit 2 
3,48 5,02 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 370 25 2,09 
SLP-E3.2 - 
Circuit 3 
0,938 1,35 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 610 25 1,46 
SLP-E3.2 -
TSC-E3.2 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala  
88,8 21 129 4C-25mm² +1x16mm² 355 25 4,07 
                          
USS-F1 - 
SLP-F1 
20,08 28,98 80 D 
Multicondutor diretamente 
enterrado em vala  
269,6 104 391 4Cx185mm² + 1x70mm² 5 185 0,01 
SLP-F1 - 
Circuit 1 
5,655 8,16 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 660 25 3,29 
SLP-F1 - 
Circuit 2 
4,35 6,28 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 440 25 1,69 
SLP-F1 - 
Circuit 3 
4,785 6,91 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 440 25 1,86 
SLP-F1 - 
Circuit 4 
4,785 6,91 10 D 
Multicondutor diretamente 
enterrado em vala  
88,8 13 129 4C-25mm² +1x16mm² 780 25 3,29 
SLP-F1 - 
ICB-F1 
0,5 2,17 16 D 
Multicondutor diretamente 
enterrado em vala  
106,4 21 154 2C-16mm² +1x16mm² 5 16 0,03 
SLP-F1 -
TSC-F1.1 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala  
88,8 21 129 4C-25mm² +1x16mm² 50 25 0,45 
SLP-F1 -
TSC-F1.2 
5 7,22 16 D 
Multicondutor diretamente 
enterrado em vala  




Anexo F. Projeto de Infraestruturas Elétricas e de 





















































































































































































































IV3-A-17 IV3-A-18 IV3-A-19 IV3-A-20 IV3-A-21 IV3-A-22 IV3-A-23
IV3-A-24 IV3-A-25 IV3-A-26 IV3-A-27 IV3-A-28 IV3-A-29 IV3-A-30 IV3-A-31 IV3-A-32 IV3-A-33
IV3-A-40
IV3-A-2 IV3-A-3 IV3-A-4 IV3-A-5 IV3-A-6 IV3-A-7 IV3-A-8





































































































SHEET 01 OF 01
CI-3I-G-E01
PARCELS AB SITE BOUNDARY
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00 CONTRACT ISSUE 31.05.17 RP FR AP
Legend
1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 3I-G-E09
Sealing End Compound (To
be done by others).
SEC - Primary substation
110kV / 13,8kV
(To be done by others).
  
MV LOOPS SINGLE LINE DIAGRAMS
- SECTOR B
BUSBAR N BUSBAR N+1
13,8kV PRIMARY SUBSTATION SWITCHBOARD
FROM TRANSFORMER FROM TRANSFORMER
LOOP LB1 LOOP LB2 LOOP LB3
3Cx500mm²AL 3Cx500mm²AL 3Cx500mm²AL






















































3Cx500mm²AL / 13.8 kV
LOOP LB1
FROM SWITCHBOARD OF PRIMARY SUBSTATION
8.942 MVA









































3Cx500mm²AL / 13.8 kV
LOOP LB2
FROM SWITCHBOARD OF PRIMARY SUBSTATION
8.348 MVA































































3Cx500mm²AL / 13.8 kV
LOOP LB3
FROM SWITCHBOARD OF PRIMARY SUBSTATION
8.637 MVA































































MV LOOPS SINGLE LINE DIAGRAMS
SHEET 01 OF 01
CI-3I-G-E02
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION
BUS END CIRCUIT PROTECTION AT THE SEC. GRID
SUBSTATION
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
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Total VD for 
feeder (%)
SS PS1 0,100 0,9 8 047 0,05
PS1 IV3-B04 0,500 0,9 7 687 0,25
IV3-B04 IV3-B03 0,400 0,9 5 622 0,15
IV3-B03 IV3-B02 0,100 0,9 2 760 0,02




















VD on cable 
(%)
Total VD for 
feeder (%)
SS IV3-B02 1,100 0,9 8 047 0,584
IV3-B02 IV3-B03 0,100 0,9 5 287 0,035
IV3-B03 IV3-B04 0,400 0,9 2 425 0,064














Total VD for 
feeder (%)
SS IV3-B08 0,500 0,9 7 513 0,25
IV3-B08 IV3-B07 0,100 0,9 6 300 0,04
IV3-B07 USS-B1 0,200 0,9 5 113 0,07
USS-B1 IV3-B06 0,600 0,9 4 753 0,19
IV3-B06 IV3-B05 0,100 0,9 3 282 0,02
IV3-B05 IV3-B01 0,300 0,9 1 869 0,04




















VD on cable 
(%)
Total VD for 
feeder (%)
SS IV3-B01 1,700 0,9 7 513 0,842
IV3-B01 IV3-B05 0,300 0,9 5 644 0,112
IV3-B05 IV3-B06 0,100 0,9 4 231 0,028
IV3-B06 USS-B1 0,600 0,9 2 761 0,109
USS-B1 IV3-B07 0,200 0,9 2 401 0,032














Total VD for 
feeder (%)
SS IV3-B13 0,500 0,9 7 773 0,26
IV3-B13 IV3-B14 0,100 0,9 6 713 0,04
IV3-B14 ANTENNA 1 0,200 0,9 5 690 0,08
ANTENNA 1 IV3-B12 0,700 0,9 5 653 0,26
IV3-B12 IV3-B11 0,100 0,9 4 481 0,03
IV3-B11 USS-B2 0,200 0,9 3 349 0,04
USS-B2 IV3-B10 0,300 0,9 2 989 0,06
IV3-B10 IV3-B09 0,100 0,9 1 534 0,01
IV3-B09 ANTENNA 2 0,700 0,9 38 0,00




















VD on cable 
(%)
Total VD for 
feeder (%)
SS ANTENNA 2 2,000 0,9 7 773 1,025
ANTENNA 2 IV3-B09 0,700 0,9 7 735 0,357
IV3-B09 IV3-B10 0,100 0,9 6 239 0,041
IV3-B10 USS-B2 0,300 0,9 4 784 0,095
USS-B2 IV3-B11 0,200 0,9 4 424 0,058
IV3-B11 IV3-B12 0,100 0,9 3 292 0,022
IV3-B12 ANTENNA 1 0,700 0,9 2 120 0,098
ANTENNA 1 IV3-B14 0,200 0,9 2 083 0,027
IV3-B14 IV3-B13 0,100 0,9 1 060 0,007
1,73
MV Feeder 2






































CONTINUATION LINE - DRAWING 3I-G-E03-04
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Legend
1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
14. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK




























































































































































CONTINUATION LINE - DRAWING 3I-G-E03-05
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED




1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
14. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
MAY 2017
R. Pinto
PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK




























































































































Antenna 1 power supply




















































PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
7 CABLES TOTAL
LOOP LB1 - LB2
T LOOP LA1
CONTINUATION LINE - DRAWING 3I-G-E03-05













































































































CONTINUATION LINE - DRAWING 3I-G-E03-06
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
A. Palmer
1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).




PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
































































































IV3.B-9 IV3.B-10Antenna 2 power supply

























IV3.A-2IV3.A-1 IV3.A-3PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LA1: FEEDER 1
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED











1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).




PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK












































































































IV3.A-3 IV3.A-4 IV3.A-5 IV3.A-6 IV3.A-7




CR1.1 CR1.1 CR1.1 CR1.1 CR1.1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LA1: FEEDER 1
FUTURE CONNECTION IN PHASE A
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LA1: FEEDER 1
FUTURE CONNECTION IN PHASE A































CONTINUATION LINE - DRAWING 3I-G-E03-05
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).




PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK






















































































Antenna 1 power supply


















FUTURE CONNECTION TO THE
T LOOP LA1 IN THE PHASE A
3 CABLES TOTAL
REFER TO STANDARD DETAILS FOR MARKING








FUTURE CONNECTION TO THE
T LOOP LA2 - LA3 - LA4 IN THE PHASE A
9 CABLES TOTAL
REFER TO STANDARD DETAILS FOR MARKING






PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LA1: FEEDER 1
FUTURE CONNECTION IN PHASE A
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3x(1C-500mm²) Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. FOR PLOT CONNECTION LOOP DETAIL SEE DRAWING 3I-G-E11.
12. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
13. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
14. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
15. CONTRACTOR TO TEST THE CABLES BEFORE CONNECTING TO AN EXISTING
PHASE.
PARCEL B SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  3I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK


















































































































































































































































































IV3-A-17 IV3-A-18 IV3-A-19 IV3-A-20 IV3-A-21 IV3-A-22 IV3-A-23
IV3-A-24 IV3-A-25 IV3-A-26 IV3-A-27 IV3-A-28 IV3-A-29 IV3-A-30 IV3-A-31 IV3-A-32 IV3-A-33
IV3-A-40
IV3-A-2 IV3-A-3 IV3-A-4 IV3-A-5 IV3-A-6 IV3-A-7 IV3-A-8
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE
STREET LIGHT PANEL SINGLE LINE DIAGRAMS AND THE MEDIUM VOLTAGE
CABLE NETWORK DRAWINGS AND DETIALS.
2. ALL LOW VOLTAGE CABLING, STREET LIGHTING AND EQUIPMENT INDICATED ON
THESE DRAWINGS IS PRPOVISIONAL, SUBJECT TO SHOP DRAWINGS BEING
DEVELOPED BY THE CONTRACTOR. IT IS THE CONTRACTORS RESPONSABILITY
TO PREPARE SHOP DRAWINGS FOR LOW VOLTAGE AND STREET LIGHTING AND
TO OBTAIN APPROVAL FROM THE ENGINEER PRIOR TO INSTALLATION.
3. LOW VOLTAGE CIRCUITS SHALL BE 400/230V.
4. THE OPERATIONAL VOLTAGE FOR EACH STREET LIGHTING LUMINAIRE IS 230V.
5. ALL LOW VOLTAGE CABLES SHALL BE DIRECT BURIED EXCEPT AT ROAD
CROSSING AND ACROSS PLOT ACCESSES, WHERE CABLES SHALL BE
INSTALLED IN REINFORCED CONCRETE DUCT BANKS. REFER TO DUCT BANKS
DETAILS.
6. PERMISSIBLE VOLTAGE DROP FROM SOURCE TO THE LAST LUMINAIRE IN THE
STREET LIGHTING CIRCUIT SHALL NOT EXCEED 5%. REFER TO THE
SPECIFICATION FOR DETAILS.
7. ALL SETTING OUT OF LOW VOLTAGE INFRASTRUCTURE IS TO BE AGREED WITH
THE ENGINEER PRIOR TO COMMENCEMENT.
8. REFER TO DRAWINGS 3I-G-E13-01 & 3I-G-E13-02 FOR LIGHTING DETAILS.
9. THE LV INFRASTRUCTURE IS SHOWN INDICATIVELY AND THE SETTING OUT IS
TO BE DEVELOPED BY THE CONTRACTOR FOR APPROVAL BY THE ENGINEER.
ALL LV INFRASTRUCTURE IS TO BE LOCATED WITHIN THE ROW BOUNDARIES.
10. ALL IRRIGATION CONTROL PANELS TO BE RAINBIRD EPA SAT TYPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCELS AB SITE BOUNDARY
PARCEL B SITE BOUNDARY
LV-UG LV-UG
LOW VOLTAGE CABLE DIRECT BURIED IN 1x110mm
DIA. uPVC DUCT
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²




CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN





PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²


















































































































































































































































































SHEET 01 OF 07
SUBSTATION LV PANEL
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL




























































































































2C - 2,5mm² Cu/PVC, 0.6/1kV































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV















































































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
















































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
























CONTINUATION LINE - DRAWING 3I-G-E07-04















































































CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
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PARCELS B SITE BOUNDARY




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
LV-UG







SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
00MAY 2017
USS-B1SLP-B1.1 ICB-B1.1




















































CONTINUATION LINE - DRAWING 3I-G-E07-05








































































































CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
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SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
LV-UG







SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
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PARCELS B SITE BOUNDARY




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
LV-UG







SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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CONTINUATION LINE - DRAWING 3I-G-E07-05
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CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN







PARCELS B SITE BOUNDARY




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
LV-UG







SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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CONTINUATION LINE - DRAWING 3I-G-E07-03
Future works to be done by others
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CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.
Legend
PARCELS B SITE BOUNDARY




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
6. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
7. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
LV-UG







SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
A. Palmer
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1. TRAFFIC SIGNAL LAYOUT SHOULD BE TREATED AS
INDICATIVE ONLY SUBJECT TO SPECIALIST CONTRACTOR
DESIGN.
2. EACH LOOP AND FEEDER PILLAR IS TO BE SEPARATELY
CABLED, DETECTOR LOOPS ARE SHOWN ILLUSTRATIVE
ONLY AND THE PRECISE LOCATION, CONFIGURATION AND
DIMENSIONS ARE TO BE AGREED WITH THE ENGINEER AND
THE DESIGN SPECIFIED BY THE SIGNAL CONTRACTOR.
LEGEND
PROPOSED REINFORCED CONCRETE
ENCASED UPVC DUCT FOR TRAFFIC SIGNALS
SIZE IS 2x 2x110mm OTHERWISE NOTED.
PROPOSED DIRECT BURIED UPVC CONDUITS
FOR TRAFFIC SIGNALS
LOW VOLTAGE CABLE DIRECT BURIED IN
1x110mm DIA. uPVC DUCT
CONCRETE ENCASED uPVC DUCT BANK FOR
ROAD CROSSING, SIZE IS  2x110mm
OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
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MV TRENCH CONFIGURATION DETAIL






























(A) - VARIABLE HEIGHT:






























































(A) - VARIABLE HEIGHT: MUST































(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS
1500
300 150300 300
CABLE TILE CABLE TILE CABLE TILE CABLE TILE



































































FINISH ROAD / FOOTPATH SURFACE

































FINISH ROAD / FOOTPATH SURFACE
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SHEET 01 OF 02
MV TRENCH CONFIGURATION DETAIL
1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE 13.8kV
ELECTRICAL LAYOUT DRAWINS AND ALL RELEVANT SPECIFICATIONS.
3. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
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DETAIL - CR2.1
- CROSS ROAD: DUCT BANK CONFIGURATION DETAIL - REINFORCED CONCRETE
STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;

















































































(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;








UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;
UPVC DUCT DIA Ø200mm























































FINISH ROAD / FOOTPATH SURFACE






UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;






























UPVC DUCT DIA Ø200mm
































UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;

























FINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;























FINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;























FINISH ROAD / FOOTPATH SURFACE
300 300 300 300300 300 300
NTS
ELECTRICAL
SHEET 02 OF 02
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE 13.8kV
ELECTRICAL LAYOUT DRAWINS AND ALL RELEVANT SPECIFICATIONS.
3. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.














































































RMU TRANSFORMER MOUNTING DETAIL
RING MAIN UNIT
SCALE: NTS
RMU INSTALLATION DETAIL ANGLED CABLE FRONT ENTRY
RING MAIN UNIT 
































































500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION C-C
500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION A-A








































CONCRETE COMPRESIVE STREGHT 300 KG/CM²
SOIL BEARING CAPACITYSCALE: NTS
OVER ALL PLAN FOR FOUNDATION





































































































500 kVA UNIT SUBSTATION
SCALE: NTS
SIDE VIEW
500 kVA UNIT SUBSTATION
SCALE: NTS
PLAN
500 kVA UNIT SUBSTATION
G.L.G.L.
PLAN AND SIDE VIEWS FOR FOUNDATION 300/500 kVA UNIT SUBSTATION
PLAN AND SIDE VIEWS FOR 3WAYS RMU
500 kVA UNIT SUBSTATION





















70mm² COOPER BAR GROUND ROD
SEE DETAIL 1
EQUALIZER BAR WITH TEST POINT
SCALE: NTS
INSPECTION PIT DETAIL
500 kVA UNIT SUBSTATION
3000mm LENGHT
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL DIMENSIONS ARE FOR REFERENCE ONLY AND SUBJECT TO
MANUFACTURER'S APPROVED SHOP DRAWINGS.
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TYPICAL GROUNDING DETAILS INDOOR
TERMINATION OF MV THREE CORE CABLE





























































































































































































NON-CORROSIVE ALUMINUM MARKER PLATE
WITH GOLDEN YELLOW BACKGROUND
NON-CORROSIVE STAINLESS STEEL
FIXING SCREW
AERIAL ENGLISH (BOLD) FONT
LETTERS
AERIAL ARABIC FONT LETTERS
NON-CORROSIVE STAINLESS STEEL
FIXING SCREW
NON-CORROSIVE ALUMINUM MARKER PLATE
WITH GOLDEN YELLOW BACKGROUND












MEDIUM/LOW VOLTAGE LINE MARKER POST DETAILS
AS FOR UTILITY SERVICES COORDINATION ALONG THE PARCEL B & A BOUNDARY
(INTERFACE CONNECTIONS IN THE NETWORK):
IF THE WORKS IN THE OTHER PHASE HAS BEEN COMPLETED AND READY TO
CONNECT, THE CONTRACTOR IS TO COMPLETE THE FOLLOWING:
IDENTIFY AND CONFIRM THE SERVICE IN REGARDS TO MEETING THE
DESIGN DRAWINGS, LEVEL AND QUALITY;
JOIN NEATLY INTO THE EXISTING.
IF THE WORKS HAVE NOT BEEN COMPLETED THE CONTRACTOR IS TO END THE
WORKS AS PER THE MARKER DETAIL.
NTS
ELECTRICAL
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. CABLE SPLICING AND TERMINATION SHALL BE PERFORMED BY SEC CERTIFIED
PERSONNEL.
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Finish Road / Sidewalk Surface Or Final
ground Level
400





























LV CROSS ROAD: DUCT BANK CONFIGURATION DETAIL

















Finish Road / Sidewalk Surface
80
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Finish Road / Sidewalk Surface


























































Finish Road / Sidewalk Surface Or Final
ground Level
900























































Finish Road / Sidewalk Surface Or Final
ground Level
Finish Road / Sidewalk Surface Or Final
ground Level
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
FINE SAND
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
NTS
ELECTRICAL
SHEET 01 OF 01
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
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15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 174 W LUMINAIRE. 
10000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 75 W LUMINAIRE. 
STEEL COLUMN STEEL COLUMN



















































Top of Concrete 25


















A A A A















POLE 15mt - H=2mt & C=0,5mt
POLE 10mt - H=1,7mt & C=0,5mt
15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 














SHEET 01 OF 02
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SELF-TAPPING SCREW FOR MOUNTING. REFLECTOR SHALL BE
INSTALLED ON ALL LIGHTING POLES; (10m HEIGHT) LIGHTING POLES
INSTALLED ON MEDIANS SHALL HAVE A WHITE REFLECTOR ON EACH
SIDE OF  THE POLE FACING ONCOMING TRAFFIC WHITE. LIGHTING
POLE INSTALLED AT THE EDGE OF ROADWAY SHALL HAVE ONE
YELLOW REFLECTOR FACING ONCOMING TRAFFIC
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STREET LIGHTING ELECTRICAL CONNECTION
ARRANGMENT TO PILLAR AND TRANSFORMER
WARNING MARKER AND POST DETAILS





















LOUVERED PANEL DESIGNED TO ENSURE
ADEQUATE AIR CIRCULATION AND TO
EXCLUDE RAIN EQUIPPED WITH REUSABLE
























80mm Ø CENTER-MOUNT REFLECTOR IN ALUMINUM HOUSING. USE















SOLID BRASS SLUG WHEN
CONNECTED TO NEUTRAL
PROVIDE WHITE NUT AND
INSULATING BOOT FUSE HOLDER INSULATING BOOTRECEPTACLE
BREAKAWAY
BREAKAWAY TYPE FUSE CONNECTOR (SCREW TYPE) DETAIL
TYPICAL CONNECTION OF LIGHTING POLES
SINGLE PHASE, 2 WIRES
INCOMING LIGHTING
GROUND ROD CABLE 2 CONDUCTORS
OUTGOING LIGHTING
MCB AND TERMINAL BLOCK
EACH POLE TO HAVE SUITABLE
NOTE:
TO PULL OUT FUSE HOLDER
BOX FOR SERVICING
LEAVE ENOUGH WIRE SLACK
OPENING
EXCESS DOOR
SOLID LINK ON NEUTRAL
OUT TO MCB AND
TERMINAL BLOCK
LIGHT POLE CUT
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POLE AND LUMINAIRE DETAIL
CI-3I-G-E13
























































LOW LEVEL FIXING POLE
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TRAFFIC CONTROLLER FOUNDATION DETAILS 1









































































TO NEAREST TELECOM MANHOLE
GROUND ROD
TO LIGHTING DISTRIBUTION PILLAR
TWO EACH END)
7-Ø8 (THREE, AT CENTER,
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LOOP INSTALLATION AT THE
CURBSTONE (TYPICAL)
COVER
50 OR 75 uPVC PIPE










300mm x 300mm CLEAR OPNING

















1/C - 2.5mm² CORE GLASS BRAIDED
NYLON JACKETED PVC INSULATED






















LEAD IN CABLE SOLDERED CONNECTION LOOP WIRE
WATER PROOF CONNECTION BETWEEN
LOOP & LEAD - IN CABLE USING PURPOSE
MADE EPOXY CABLE JOINT
LOOP LEAD - IN CONNECTION
DETECTOR LOOP (TYPICAL)
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NON TRAFFIC AREA DUCT
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TRAFFIC SIGNALING SYSTEM DETAILS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   MINIMUM BEND RADIUS TO BE 18 x OUTSIDE DIAMETER OF DUCT.
3.   DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
4.   ALL DISTRIBUTION/FEEDER DUCTS TO BE USED SHALL BE HDPE;(PE-100, PN-16,
SDR-11) DUCT 50mm OD, 40.8mm ID, WALL THICKNESS 4.6mm.
5.   ALL SERVICE DUCTS/PLOT CONNECTION TO BE USED SHALL E THE 20mm O.D.
HDPE DUCTS.
6. UNDERGROUND DUCTS SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER. A DRAINAGE SLOPE SHALL BE PROVIDED
TOWARDS THE CHAMBER FROM THE CENTER OF THE DUCT RUN OF NO LESS
THAN 10mm PER METER.
7. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPER MOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
A. 250mm - 520mm WHEN INSTALLED IN THE FOOTWAY;
B. 600mm - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY;
WHERE THIS IS NOT POSSIBLE, ALTERNATIVE DEPTHS SHALL BE AGREED WITH
THE ENGINEER.
8. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
A. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN 
    BE PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
B. THE DUCT INFRASTRUCTURE IS PRESSURE TESTED TO 150 PSI (10 BAR).
C. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND
     HANDHOLES AND PLOT CONNECTION POINTS.
9. THE BASE OF RENCHS WILL BE COVERED WITH A BED OF 25mm OF WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
10. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATIBLE WITH THE
MANHOLE OR HANDHOLE RACKING TYPICALLY 2,3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
11. MARKER TAPE SHALL BE LAID 200mm - 250mm ABOVE EACH DUCTWAY.
12. IRRESPECTIVE OF THE SPECIFICATIONS PROVIDED AS A PART OF THE
CONTRACT DOCUMENTS, ALL MATERIALS TO BE USED SHALL CONFORM TO THE
LATEST SPECIFICATIONS OF MOBILY. SUCH MATERIALS SHALL INCLUDE DUCTS,
DUCT SEALS, DUCT PLUGS, MANHOLES, MANHOLE IDENTIFICATION AND SIGN
PLATES, ETC.
13. PROVIDE ALL EMPTY  DUCTS WITH APPROVED TYPE OF NYLON ROPE/PULL
TAPE AND PLUG CAP.
TELECOMMUNICATIONS
KEY PLAN
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TEL-T PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED 20mm COMUNICATIONS DUCTS
14. ALL IDENTIFICATIONS AND SIGN PLATES MUST BE BOTH IN ENGLISH AND
ARABIC.
15. WHERE MAIN DUCTS CONTAIN SUB-DUCTS THEY MOST BE SEALED AT ALL
MANHOLE LOCATIONS BY USING APPLICABLE DUCT PLUG.
16. THE SUB-DUCT ITSELF MUST BE SEALED AT ALL MANHOLE LOCATIONS. THE





































CONTINUATION LINE - DRAWING 3I-G-T02-04









































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for
information about the coordinates.
1:1000
Legend
1. REFER TO DRAWING 3I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 3I-C-H13
3. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
4. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
5. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
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SYSTEM LAYOUT
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for
information about the
coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711




















































































CONTINUATION LINE - DRAWING 3I-G-T02-06
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711























































































































































TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T
TEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-TTEL-T










MINI  MANHOLE TYPE 1
MH25













































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for
information about the
coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for
information about the coordinates.
47




1. REFER TO DRAWING 3I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 3I-C-H13
3. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
4. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
5. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
TELECOMMUNICATIONS
SYSTEM LAYOUT


















© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
IV3 CONTRACT ISSUE - PARCEL B
INDUSTRIAL VALLEY 3
PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.







































FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711



































































































TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T TEL-T



















MINI  MANHOLE TYPE 1
MH34
MINI  MANHOLE TYPE 1
MH35
MINI  MANHOLE TYPE 1
MH33
MINI  MANHOLE TYPE 1
MH44
MINI  MANHOLE TYPE 1
MH36
MINI  MANHOLE TYPE 1
MH45
MINI  MANHOLE TYPE 1
MH14

























































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.






1. REFER TO DRAWING 3I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 3I-C-H13
3. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
4. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
5. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
TELECOMMUNICATIONS
SYSTEM LAYOUT
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711

























































































































MINI  MANHOLE TYPE 1
MH39

































CONTINUATION LINE - DRAWING 3I-G-T02-03
Connection to the next phase.
4x3x50mm Ducts.






















Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
57
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.













Two Cover Handhole to service
the telecom tower.
Future works to be done by others
when the wadi is constructed.
1:1000
Legend
1. REFER TO DRAWING 3I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 3I-C-H13
3. IV3-U1 - SEC PRIMARY SUBSTATION (TO BE DONE BY OTHERS).
4. IV3-U2 - SEALING END COMPOUND (TO BE DONE BY OTHERS).
5. IV3-U3 - PARCELS AB PUMPING STATION (TO BE DONE BY OTHERS).
TELECOMMUNICATIONS
SYSTEM LAYOUT
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
SEE DETAILS IN DRAWING 3I-G-T06
POINT# EASTING NORTHING POINT# EASTING NORTHING
01 510719.7633 2487815.3674 31 509935.4995 2488508.4815
02 510705.3767 2487736.7460 32 509935.4995 2488345.7565
03 510689.9211 2487800.6929 33 509951.6370 2488329.6190
04 510682.6073 2487761.3673 34 509951.6370 2488303.6190
05 510519.8065 2487326.6568 35 509935.4995 2488287.4815
06 510484.5374 2487838.8904 36 509935.4995 2488072.3889
07 510479.1935 2487798.6690 37 509935.4995 2487859.2681
08 510461.0931 2487859.2681 38 509951.6370 2487843.1306
09 510461.6941 2487784.1785 39 509951.6370 2487803.1306
10 510461.0931 2487575.6568 40 509935.4995 2487786.9931
11 510449.8688 2487346.9750 41 509935.4995 2487575.6641
12 510435.0931 2487859.2681 42 509935.5073 2487359.1438
13 510435.6049 2487784.1984 43 509951.6448 2487340.6781
14 510435.0931 2487575.6568 44 509951.6370 2487314.6568
15 510420.7627 2487355.0699 45 509923.0175 2488535.0717
16 510421.1124 2487843.1306 46 509900.0460 2488554.3772
17 510421.3825 2487803.0892 47 509894.4996 2488530.1040
18 510400.3509 2488090.6321 48 509909.4995 2488506.1690
19 510378.8914 2488075.9522 49 509909.4995 2488298.2340
20 510368.0222 2488590.1348 50 509909.4995 2488072.3889
21 510294.1048 2488587.1770 51 509909.4995 2487859.2681
22 510205.6532 2488329.6190 52 509899.4995 2487842.6459
23 510181.4995 2487803.1306 53 509899.4995 2487803.6152
24 510188.9995 2487351.4360 54 509909.4995 2487786.9931
25 510181.4995 2487340.6774 55 509909.4995 2487575.6641
26 510181.5074 2487314.6604 56 509909.5073 2487356.4172
27 510139.8331 2488531.1693 57 509899.4864 2487340.2099
28 509941.3505 2488561.3599 58 509898.8077 2487315.1379
29 509956.6368 2488529.6188 59 509933,8425 2487298,5506
30 509953.9962 2488519.5904 60 509907,8930 2487300,1711





























(TO BE INSTALLED BY MOBILY).
CABLE BRACKET SUPPORTS








25Ømm EARTHING SLEEVE LADDER SUPPORT
LADDER
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN






SCALE 1:20 SCALE 1:20
SCALE 1:20
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 3I-G-T06.
TELECOMMUNICATIONS
MINI MANHOLE TYPE 1 DETAILS


















































COVER DESIGN TO BE AGREED
WITH ENGINEER AND MOBILY
REPRESENTATIVE ON SITE.
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN











Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






BARS @ 150mm C/C IN
BOTH DIRECTIONS.
Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm @ 300mm O.C.AT
BOTHWAYS.
Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm NECK RING
BARS @ 150mm C/C IN
BOTH DIRECTIONS.
SCALE 1:20
SCALE 1:20 SCALE 1:20
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 3I-G-T06.
TELECOMMUNICATIONS
MANHOLE TYPE A DETAILS






















PROVIDE Ø12 mm BARS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 3I-G-T06.
TELECOMMUNICATIONS
TWO COVER HANDHOLE DETAILS










MANHOLE MARKING PLATEMANHOLE LADDER
PULLING EYE
MINI MANHOLE SUMP COVER
MANHOLE LADDER SUPORT











SHOWN TO BE INSTALLED AT 1.5m






















































TO NEXT EARTH ROD
IF REQUIRED
2.110mm O.D.UPVC PIPE(CLASS5)
3.DOUBLE CONNECTION CLAMP CONNECTOR (OR2-SINGLE CONNECTION CLAMPS)
4.EARTH ROD,COPPER OR FUSH0N COPPER CLAD STEEL LENGTH 3.00m
EARTHROD INSTALLATION DETAIL




SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m






































TELCR1 - 4x3DUCTS TELCR2 - 3x3DUCTS







































































































































































1.CIRCULAR PRECAST CONCRETE CAP MESH REINFORCED WITH LOCATING BOSS.
NUT
SPACER,SPACER ASSEMBLY AS
SHOWN TO BE INSTALLED AT 1.5m
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MANHOLE & HANDHOLE ASSEMBLY DETAILS
SHEET 01 OF 01
CI-3I-G-T06
1. THE FOLLOWING MATERIALS SHALL FORM AS THE BASIC COMPONENTS OF
TYPICALMANHOLE HARDWARE WHICH ARE CONSISTING OF THE FOLLOWING:
A) MANHOLE COVER/FRAME ASSEMBLY:
1. THE MANHOLE COVER/FRAME ASSEMBLY SHALL BE AS PER MOBILY
STANDARDS.
2. THE MANHOLE COVER AND FRAME SHALL BE MANUFACTURED FROM CAST
KIRON COMPLIANT WITH AN APPROPRIATE GRADE OF IRON FROM BS-1452 OR
EQUIVALENT OR AN APPROPRIATE SPHERICAL GRAPHITE CAST IRON. THE
COVER AND FRAME SHALL BE BLACK IN COLOR AND COMPLY WITH THE
DIMENSIONS AS SHOWN.
3. THE MANHOLE COVER SHALL HAVE DIMENSIONS AS SHOWN ON THE
DRAWINGS. THE FRAME AND COVER SHALL BE DESIGNED SO THAT THEY ARE
INTERCHANGEABLE AND FIT TOGETHER IN SUCH A WAY THAT THE COVER
DOES NOT ROCK ON THE FRAME.
4. THE COVER AND FRAME SHALL INCLUDE A LOCKING BOLT SYSTEM WHICH
FASTENS THE COVER ON TO THE FRAME. THE BOLT SHALL BE APPROXIMATELY
10mm DIAMETER AND HAVE A UNIQUE HEAD DESIGN TO MINIMIZE
UNAUTHORIZED ACCESS TO THE MANHOLE.
5. THE FRAME SHALL HAVE FOUR EVENLY SPACED HOLES WITH A DIAMETER OF
APPROXIMATELY 20mm, SUFFICIENT TO ACCOMMODATE A SHACKLE FOR
LIFTING PURPOSES.
6. MANHOLE COVERS AND FRAMES SHALL BE DESIGNED TO WITHSTAND THE
MAXIMUM TRAFFIC LOADS TO BE EXPECTED IN SAUDI ARABIA.
7. THE COVER AND FRAME SHALL BE COMPLETELY COATED WITH A BITUMINOUS
MATERIAL TO REDUCE CORROSION.
8. FOR DETAILS OF MANHOLES AND HANDHOLES REFER TO THE DRAWINGS
3I-G-T03, 3I-G-T04, 3I-G-T05.
B) MANHOLE ACCESSORIES:
1. ALL MANHOLE ACCESSORIES SHOWN IN THIS DRAWING ARE AS PER MOBILY
STANDARDS.
2. INTENDED USE:
  a. PULLING EYE - INSTALLED IN MANHOLE OPPOSITE THE DUCT ENTRY FACE AS
AN ANCHOR FOR CABLE INSTALLATION.
  b. SUMP COVER - INSTALLED OVER THE SUMP IN MANHOLE FLOOR.
  c. CABLE BRACKET & BRACKET SUPPORT - TO BE INSTALLED BY MOBILY AND
EXCLUDED FROM THIS CONTRACT.
  d. LADDER - PROVIDES A SECURE AND EASY ENTRY TO AND EXIT FROM THE
MANHOLE.
  e. MARKING PLATE - INSTALLED IN THE MANHOLE ENTRANCE FOR IDENTIFICATION
PURPOSES.
C) EARTHING HARDWARE:
1. THE EARTHING HARDWARE TO BE USED SHALL BE COMPLIANT TO MOBILY
STANDARDS.
2. THE EARTHING HARDWARE SHALL BE USED IN THE FOLLOWING EARTHING
SYSTEMS:
  a. CABINETS AND DISTRIBUTION POINTS(DPS) EARTHING SYSTEM FOR EARTHING
TERMINAL BLOCKS AND CABLES.
  b. MANHOLE EARTHING SYSTEM FOR EARTHING CABLES.
  c. CABLE VAULT EARTHING SYSTEM FOR EARTHING CABLES.
D) TRENCH DETAILS:
1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
Additional Notes
3. UNDERGROUND DUCT SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER.
4. DRAIN SLOPE SHALL BE PROVIDED TOWARDS THE CHAMBER FROM THE
CENTER OF THE DUCT RUN OF NO LESS THAN 10mm PER METER.
5. THE SECTION LENGTH OF DUCT RUNS SHALL NOT EXCEED 183 METERS
BETWEEN PULLING POINTS UNLESS OTHERWISE AGREED WITH MOBILY.
6. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
  a. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN BE 
PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
  b. THE DUCT INFRASTRUCTURE SHALL BE PRESSURE TESTED TO 150 PSI(10 
BAR).
  c. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND 
HANDHOLES AND PLOT CONNECTION POINTS.
7. THE BASE OF TRENCHS WILL BE COVERED WITH A BED OF 25mm WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
8. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPERMOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
  a. 250 - 520mm WHEN INSTALLED IN THE FOOTWAY.
  b. 600 - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY. WHERE THIS IS NOT
POSSIBLE, ALTERNATIVE DEPHTS SHALL BE AGREED WITH THE ENGINEER.
9. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATOIBLE WITH THE
MANHOLE OR HANDHOLE RACKING, TYPICALLY 2, 3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
10. DUCTS BANKS ARE TO BE CONCRETE ENCASED IN ACCORDANCE WITH THE
TRENCH DETAILS.
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FIBER DISTRIBUTION TERMINAL DETAIL
FRONT VIEW
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1. ALL DIMENSIONS SHOWN ARE IN MILIMETERES, UNLESS OTHERWISE NOTED.
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KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
1 Medium voltage cables
1.1 Supply and installation of SEC Approved 13.8kV 
underground XLPE insulated steel taped armoured 
aluminium cables in trenches and into individual lots. 
The cables to be buried directly except at road 
crossings where they shall be installed in concrete 
encased ducts.The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings.
1.1.1 3C x 500mm² (12/20kV(Un) - 24kVUn.max)  
Al/XLPE/STA/PVC
1.1.1.1LB1 2 250 m 340                 765 000              
1.1.1.2LB2 2 850 m 340                 969 000              
1.1.1.3LB3 4 280 m 340                 1 455 200            
1.1.1.4LA1 4 815 m 340                 1 637 100            
1.1.1.5LA2 2 365 m 340                 804 100              
1.1.1.6LA3 2 365 m 340                 804 100              
1.1.1.7LA4 2 365 m 340                 804 100              
2 Medium voltage tube
2.1 Supply and installation of uPVC pipes, installed in 
open trench,  including spacers, end plugs, pulling 
ropes. The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings, including all work and accessories needed 
to properly seated.
2.1.1 200mm 5 110 m 175                 894 250              
ELECTRICAL
To Collection SR. 8 132 850            
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
3 MV cable bank
3.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
3.1.1 2 x cable trench (D2) 3 850 m 107                 411 950              
3.1.2 3 x cable trench (D3) 300 m 144                 43 200                
3.1.3 5 x cable trench (D4) 280 m 240                 67 200                
3.1.4 7 x cable trench (D5) 160 m 336                 53 760                
3.1.5 9 x cable trench (D6) 300 m 432                 129 600              
3.1.6 11 x cable trench (D7) 380 m 528                 200 640              
4 MV Duct Banks under road crossing
4.1 Supply and installation of reinforced concrete encased 
duct banks under road crossing or concrete encased 
under plot crossing for 13.8KV cables, including 
excavation, backfilling and compaction, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all other related works for 
complete installation. 
4.1.1 6 x 200mm dia conduits (CR1) 250 m 1 320              330 000              
4.1.2 7 x 200mm dia conduits (CR2) 40 m 1 540              61 600                
4.1.3 11 x 200mm dia conduits (CR3) 25 m 2 420              60 500                
4.1.4 3 x 200mm dia conduits (CR1.1) 175 m 595                 104 125              
4.1.5 6 x 200mm dia conduits (CR2.1) 300 m 1 188              356 400              
4.1.6 11 x 200mm dia conduits (CR3.1) 25 m 2 178              54 450                
4.1.7 13 x 200mm dia conduits (CR4.1) 35 m 2 574              90 090                
ELECTRICAL
To Collection SR. 1 963 515            
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
5 Unit substation
5.1 Unit Substation, including Transformer, RMU, LV 
Distribution Panel, Grounding System, Concrete 
Foundation, and other accessories.
5.1.1 USS-B1 500kVA (T Loop LB2) 1 No. 573 000          573 000              
5.1.2 USS-B2 500kVA (T Loop LB3) 1 No. 573 000          573 000              
6 Distribution pillars, feeder pillars and connection 
pillars
6.1 Supply, install and connect distribution pillars, street 
lighting pillars and connection pillars, which include 
cabinets, fuses, circuit breakers, busbars, connectors, 
spares and spaces, earthing accessories, concrete 
footing, and other related materials. 3 No. 50 427            151 281              
7 Isolators
7.1 Including wiring, wireways, electrical boxes, and
other accessories.
7.1.1 Traffic Signal Controller (TSC) 2 No. 1 900              3 800                  
7.1.2 Irrigation controller (ICB) 3 No. 1 750              5 250                  
8 Low voltage network cables
8.1 Supply and installation of low voltage cable laid direct 
buried, in conduits, or concrete encased ducts.  The 
work includes any necessary excavation, backfilling, 
cable tiles, warning tape with all accessories and 
hardwares.  The cables will be laid as shown on 
drawing.
8.1.2 4Cx185mm² AL/XLPE/STA/PVC + 1x70mm², 
0.6/1kV 850 m 130 110 500
8.1.4 4Cx25mm² AL/XLPE/STA/PVC + 1x16mm², 0.6/1kV
6 200 m 35 217 000
8.1.5 2C - 16mm² AL/XLPE/STA/PVC + 1x16mm² 650 m 20 13 000
ELECTRICAL
To Collection SR. 1 646 831            
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
9 LV cable duct bank
9.1 Includes PVC ducts, spacers, end plugs, pulling ropes, 
warning tape, cable glands, connectors, trench 
excavation, sand bedding, back-filling and compacting 
wherever required and other accessories (all quantities 
are provisional until verified against cable schedules)
9.1.1 1 electrical ducts (D1) 5 450 m 150                 817 500              
9.1.2 2 electrical ducts (D2) 560 m 300                 168 000              
9.1.3 3 electrical ducts (D3) 75 m 450                 33 750                
9.1.4 4 electrical ducts (D4) 50 m 600                 30 000                
9.1.5 2x3 electrical ducts (D5) 50 m 750                 37 500                
9.1.6 2x4 electrical ducts (D6) 15 m 900                 13 500                
9.1.7 2x2 electrical ducts (LVCR1) 390 m 700                 273 000              
ELECTRICAL
To Collection SR. 1 373 250            
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
10 Street lighting
10.1 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings, and 
other accessories as specified and shown on
drawing:
10.1.1 1 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
2x221W luminaires, Led's optic system 5102 and 
clear tempered flat glass diffuser for 144 XP-G2 
LED's, 27.387 LED's lumen, 23.855 luminaire lumen, 
natural white, 500mA operation current, 221W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
18 No. 5 366              96 588                
10.1.1 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
40 No. 4 707              188 298              
10.1.2 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
125 No. 1 739              217 388              
10.1.3 Grounding and Bonding 1 Item 30 000            30 000                
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
ELECTRICAL
To Collection SR. 532 273
11 LV Signal Junction
11.1 Supply and installation of low voltage signal junction 
cable, laid in conduits or concrete encased ducts, and 
all the equipments to the perfect work of the system.  
The work includes any necessary excavation, 
backfilling, cable tiles, warning tape with all 
accessories and hardwares.  The cables will be laid as 
shown on drawing. 1 Item 35 000            35 000                
ELECTRICAL
To Collection SR. 35 000
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
2017.05.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
ELECTRICAL
Page No. 6/1 8 132 850
Page No. 6/2 1 963 515
Page No. 6/3 1 646 831
Page No. 6/4 1 373 250
Page No. 6/5 532 273
Page No. 6/6 35 000
BILL NO. 6
ELECTRICAL
CARRIED TO SUMMARY SR. 13 683 719
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2016.06.23
BILL NO. 8 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
1 50mm Primary telecom ducts
1.1 Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 50mm outside diameter in reinforced 
concrete encasement, with standard backfill above and 
nylon pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
1.1.1 6x3 communication ducts (50mm Dia.) 20 m 546                 10 920                
1.1.2 4x3 communication ducts (50mm Dia.) 7 350 m 364                 2 675 400            
1.1.3 2x3 communication ducts (50mm Dia.) 40 m 250                 10 000                
1.1.4 End caps 96 No. 35                   3 360                  
2 20mm Secondary telecom ducts
2.1
Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 20mm outside diameter in concrete 
encasement, with standard backfill above and nylon 
pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
2.1.1 2x20mm communication ducts (20mm Dia.) 1 500 m 140                 210 000              
2.1.2 End caps 49 No. 35                   1 715                  
TELECOMS
To Collection SR. 2 911 395
file.KAEC-IV3-CI-3I-GEN-CE-01-05 - Contract Issue BoQ (Parcel B).xlsx
Bill No. 8/1
19/09/2017
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2016.06.23
BILL NO. 8 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
3 Manholes
3.1
Supply and install  manholes as per Mobily 
specification including: manhole marking plate, 
plulling eye, marking plate, manhole cover, sump 
cover, frame, walls, earthing sleeve, ladder, ladder 
supports and ground preparation including trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
3.1.1 Mini Manhole Type 1 28 No. 16 561            463 708              
3.1.2 Manhole Type A 3 No. 24 310            72 930                
3.1.3 Two Cover Handhole 18 No. 20 003            360 054              
3.1.4 FDT Concrete Base 3 No. 15 150            45 450                
4 Connection/Interface
4.1 Propose connection/interface with existing system 
including all necessary materials for interfacing, and 
other related civil works as per drawing.
4.1.1 Excavate, expose, remove end cap and prepare 
existing ducts ready for connection to continue ducts 
as shown on the drawings.
3 No. 400                 1 200                  
TELECOMS
To Collection SR. 943 342
file.KAEC-IV3-CI-3I-GEN-CE-01-05 - Contract Issue BoQ (Parcel B).xlsx
Bill No. 8/2
19/09/2017
KAEC - IV3 - PHASE 3 (Parcel B) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2016.06.23
BILL NO. 8 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
TELECOMS
Page No. 8/1 2 911 395
Page No. 8/2 943 342
BILL NO. 8
TELECOMS
CARRIED TO SUMMARY SR. 3 854 737
file.KAEC-IV3-CI-3I-GEN-CE-01-05 - Contract Issue BoQ (Parcel B).xlsx
Bill No. 8/3
19/09/2017
Anexo G. Projeto de Infraestruturas Elétricas e de 
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Future connection
to the HDR MV
cables.
Future connection
to the HDR MV
cables.
Future connection
to the HDR MV
cables.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
PARCELS CDEF SITE BOUNDARY
Additional Legend
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
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TOTAL COINCIDENT DEMAND LOAD  ON CABLE
7.050 MVA
TOTAL COINCIDENT
DEMAND LOAD  ON CABLE


















TOTAL COINCIDENT DEMAND LOAD  ON CABLE
9.904 MVA




























TOTAL COINCIDENT DEMAND LOAD  ON CABLE
5.307 MVA
TOTAL COINCIDENT DEMAND LOAD  ON CABLE
3Cx500mm²AL / 13.8 kV
LE1 - T LOOP
PRIMARY SUBSTATION















3Cx500mm²AL / 13.8 kV
LE2 - T LOOP
PRIMARY SUBSTATION















3Cx500mm²AL / 13.8 kV
LF1 - T LOOP
PRIMARY SUBSTATION
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MV LOOPS SINGLE LINE DIAGRAMS
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
SHEET 01 OF 01
CI-1I-G-E02
Legend
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION
























Total VD for 
feeder (%)
HDR IV3-E02 1,500 0,9 8 913 0,88
IV3-E02 IV3-E03 0,800 0,9 5 648 0,30
IV3-E03 USS-E3 0,400 0,9 3 568 0,09
USS-E3 IV3-E06 0,280 0,9 3 208 0,06




















VD on cable 
(%)
Total VD for 
feeder (%)
HDR USS-E2 1,100 0,9 6 586 0,478
USS-E2 IV3-E04 0,250 0,9 6 226 0,103
IV3-E04 Antenna 2 0,060 0,9 3 226 0,013














Total VD for 
feeder (%)
HDR Antenna 1 1,500 0,9 6 764 0,67
Antenna 1 USS-E1 0,200 0,9 6 705 0,09
USS-E1 IV3-E01 0,800 0,9 6 345 0,33




















VD on cable 
(%)
Total VD for 
feeder (%)














Total VD for 
feeder (%)
HDR USS-F1 0,100 0,9 6 150 0,04
USS-F1 IV3-F01 0,200 0,9 5 790 0,08
IV3-F01 IV3-F02 0,100 0,9 3 459 0,02
IV3-F02 IV3-F03 0,600 0,9 1 887 0,07




















VD on cable 
(%)
Total VD for 
feeder (%)
HDR IV3-F06 0,500 0,9 4 776 0,157
IV3-F06 Antenna 3 0,100 0,9 3 214 0,021
Antenna 3 IV3-F05 0,100 0,9 3 177 0,021


























































CONTINUATION LINE - DRAWING 1I-G-E03-03
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LE2: FEEDER 1
FUTURE CONNECTION TO THE T LOOP LC1:
FEEDER 2 IN THE PHASE C.
REFER TO STANDARD DETAILS FOR MARKING
POST OR CONNECTION DETAIL - DRAWING NO.
KAEC-IV3-CI-1I-G-E11-01.
SEE NOTE 12.
FUTURE CONNECTION TO THE T LOOP LC1:
FEEDER 1 IN THE PHASE C.
REFER TO STANDARD DETAILS FOR MARKING
POST OR CONNECTION DETAIL - DRAWING NO.
KAEC-IV3-CI-1I-G-E11-01.
SEE NOTE 12.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
T LOOP LC1: FEEDER 1
FUTURE CONNECTION TO THE T LOOP LC1:
FEEDER 1 IN THE PHASE C.
REFER TO STANDARD DETAILS FOR MARKING
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
12. CONTRACTOR TO TEST THE CABLES BEFORE CONNECTING TO AN EXISTING
PHASE.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
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MAINTENENCE (4 WAY)
CI-1I-G-E03

























































































CONTINUATION LINE - DRAWING 1I-G-E03-04
CONTINUATION LINE - DRAWING 1I-G-E03-02
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
Legend
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK


























































































SET OUT POINTS MV
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MAINTENENCE (4 WAY)
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CONTINUATION LINE - DRAWING 1I-G-E03-01
CONTINUATION LINE - DRAWING 1I-G-E03-05
29
Connection to the HDR MV Cables.
To be done by others.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
T LOOP LC1: FEEDER 2
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
T LOOP LE2: FEEDER 1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
5 CABLES TOTAL
T LOOP LE1: FEEDER 1
T LOOP LE2: FEEDER 1, 2 & 3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK


























































































SET OUT POINTS MV
RMU FOR T LOOP FEEDER'S CABLES AND
MAINTENENCE (4 WAY)
CI-1I-G-E03












































































CONTINUATION LINE - DRAWING 1I-G-E03-02
CONTINUATION LINE - DRAWING 1I-G-E03-06
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
3 CABLES TOTAL
T LOOP LE1: FEEDER 1, 2 & 3
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
T LOOP LE1: FEEDER 2
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
3 CABLES TOTAL
T LOOP LF1: FEEDER 1 & 2
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
2 CABLES TOTAL
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
Legend
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
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PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
Legend
PARCELS EF SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
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PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
T LOOP LF1: FEEDER 1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
3 CABLES TOTAL
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 1C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
Legend
PARCELS EF SITE BOUNDARY
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IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3x(1C-500mm²) FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
Additional Legend
Al - ALUMINIUM
XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE
STREET LIGHT PANEL SINGLE LINE DIAGRAMS AND THE MEDIUM VOLTAGE
CABLE NETWORK DRAWINGS AND DETIALS.
2. ALL LOW VOLTAGE CABLING, STREET LIGHTING AND EQUIPMENT INDICATED ON
THESE DRAWINGS IS PRPOVISIONAL, SUBJECT TO SHOP DRAWINGS BEING
DEVELOPED BY THE CONTRACTOR. IT IS THE CONTRACTORS RESPONSABILITY
TO PREPARE SHOP DRAWINGS FOR LOW VOLTAGE AND STREET LIGHTING AND
TO OBTAIN APPROVAL FROM THE ENGINEER PRIOR TO INSTALLATION.
3. LOW VOLTAGE CIRCUITS SHALL BE 400/230V.
4. THE OPERATIONAL VOLTAGE FOR EACH STREET LIGHTING LUMINAIRE IS 230V.
5. ALL LOW VOLTAGE CABLES SHALL BE DIRECT BURIED EXCEPT AT ROAD
CROSSING AND ACROSS PLOT ACCESSES, WHERE CABLES SHALL BE
INSTALLED IN REINFORCED CONCRETE DUCT BANKS. REFER TO DUCT BANKS
DETAILS.
6. PERMISSIBLE VOLTAGE DROP FROM SOURCE TO THE LAST LUMINAIRE IN THE
STREET LIGHTING CIRCUIT SHALL NOT EXCEED 5%. REFER TO THE
SPECIFICATION FOR DETAILS.
7. ALL SETTING OUT OF LOW VOLTAGE INFRASTRUCTURE IS TO BE AGREED WITH
THE ENGINEER PRIOR TO COMMENCEMENT.
8. REFER TO DRAWINGS 1I-G-E12-01 & 1I-G-E12-02 FOR LIGHTING DETAILS.
9. THE LV INFRASTRUCTURE IS SHOWN INDICATIVELY AND THE SETTING OUT IS
TO BE DEVELOPED BY THE CONTRACTOR FOR APPROVAL BY THE ENGINEER.
ALL LV INFRASTRUCTURE IS TO BE LOCATED WITHIN THE ROW BOUNDARIES.
10. ALL IRRIGATION CONTROL PANELS TO BE RAINBIRD EPA SAT TYPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCELS CDEF SITE BOUNDARY









SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL





























































































































2C - 2,5mm² Cu/PVC, 0.6/1kV


























































































































2C - 2,5mm² Cu/PVC, 0.6/1kV










5 Traffic Signal Controller























5 Traffic Signal Controller



















































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV















































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
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PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and




















































































































CONTINUATION LINE - DRAWING 1I-G-E06-04
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PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





































































































CONTINUATION LINE - DRAWING 1I-G-E06-01
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PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and

































































































CONTINUATION LINE - DRAWING 1I-G-E06-02
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PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH





CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.




2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.


































2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
CONTRACTOR TO CONFIRM WITH SITE
ENGINEER THE COORDINATION WITH
WORKS FORESEEN IN OTHER PHASES
LV-UG





PARCELS EF SITE BOUNDARY
SLP-XX - YW
CIRCUIT PHASE
SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH






CONCRETE ENCASED uPVC DUCT BANK FOR ROAD
CROSSING, SIZE IS  2x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08.
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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1. TRAFFIC SIGNAL LAYOUT SHOULD BE TREATED AS
INDICATIVE ONLY SUBJECT TO SPECIALIST CONTRACTOR
DESIGN.
2. EACH LOOP AND FEEDER PILLAR IS TO BE SEPARATELY
CABLED, DETECTOR LOOPS ARE SHOWN ILLUSTRATIVE
ONLY AND THE PRECISE LOCATION, CONFIGURATION AND
DIMENSIONS ARE TO BE AGREED WITH THE ENGINEER AND
THE DESIGN SPECIFIED BY THE SIGNAL CONTRACTOR.
LEGEND
PROPOSED REINFORCED CONCRETE
ENCASED UPVC DUCT FOR TRAFFIC SIGNALS
SIZE IS 2x 2x110mm OTHERWISE NOTED.
PROPOSED DIRECT BURIED UPVC CONDUITS
FOR TRAFFIC SIGNALS
LOW VOLTAGE CABLE DIRECT BURIED IN
1x110mm DIA. uPVC DUCT
CONCRETE ENCASED uPVC DUCT BANK FOR
ROAD CROSSING, SIZE IS  2x110mm
OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
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1. TRAFFIC SIGNAL LAYOUT SHOULD BE TREATED AS
INDICATIVE ONLY SUBJECT TO SPECIALIST CONTRACTOR
DESIGN.
2. EACH LOOP AND FEEDER PILLAR IS TO BE SEPARATELY
CABLED, DETECTOR LOOPS ARE SHOWN ILLUSTRATIVE
ONLY AND THE PRECISE LOCATION, CONFIGURATION AND
DIMENSIONS ARE TO BE AGREED WITH THE ENGINEER AND
THE DESIGN SPECIFIED BY THE SIGNAL CONTRACTOR.
LEGEND
PROPOSED REINFORCED CONCRETE
ENCASED UPVC DUCT FOR TRAFFIC SIGNALS
SIZE IS 2x 2x110mm OTHERWISE NOTED.
PROPOSED DIRECT BURIED UPVC CONDUITS
FOR TRAFFIC SIGNALS
LOW VOLTAGE CABLE DIRECT BURIED IN
1x110mm DIA. uPVC DUCT
CONCRETE ENCASED uPVC DUCT BANK FOR
ROAD CROSSING, SIZE IS  2x110mm
OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
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MV TRENCH CONFIGURATION DETAIL






























(A) - VARIABLE HEIGHT:






























































(A) - VARIABLE HEIGHT: MUST































(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS
1500
300 150300 300
CABLE TILE CABLE TILE CABLE TILE CABLE TILE
FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE
DETAIL - CR2.1






UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;






























UPVC DUCT DIA Ø200mm

























FINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm

































UPVC DUCT DIA Ø200mm

































UPVC DUCT DIA Ø200mm

























FINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm

























FINISH ROAD / FOOTPATH SURFACE
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MV TRENCH CONFIGURATION DETAIL
1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE 13.8kV
ELECTRICAL LAYOUT DRAWINS AND ALL RELEVANT SPECIFICATIONS.
3. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
CI-1I-G-E09













































































RMU TRANSFORMER MOUNTING DETAIL
RING MAIN UNIT
SCALE: NTS
RMU INSTALLATION DETAIL ANGLED CABLE FRONT ENTRY
RING MAIN UNIT 
































































500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION C-C
500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION A-A








































CONCRETE COMPRESIVE STREGHT 300 KG/CM²
SOIL BEARING CAPACITYSCALE: NTS
OVER ALL PLAN FOR FOUNDATION





































































































500 kVA UNIT SUBSTATION
SCALE: NTS
SIDE VIEW
500 kVA UNIT SUBSTATION
SCALE: NTS
PLAN
500 kVA UNIT SUBSTATION
G.L.G.L.
PLAN AND SIDE VIEWS FOR FOUNDATION 300/500 kVA UNIT SUBSTATION
PLAN AND SIDE VIEWS FOR 3WAYS RMU
500 kVA UNIT SUBSTATION





















70mm² COOPER BAR GROUND ROD
SEE DETAIL 1
EQUALIZER BAR WITH TEST POINT
SCALE: NTS
INSPECTION PIT DETAIL
500 kVA UNIT SUBSTATION
3000mm LENGHT
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL DIMENSIONS ARE FOR REFERENCE ONLY AND SUBJECT TO
MANUFACTURER'S APPROVED SHOP DRAWINGS.
3. ALL EQUIPMENT SHALL COMPLY WITH THE LATEST IEC STANDARDS.
CI-1I-G-E10

























































































13 12 14 15
1 2 3 4 5




















































TYPICAL GROUNDING DETAILS INDOOR
TERMINATION OF MV THREE CORE CABLE





























































































































































































NON-CORROSIVE ALUMINUM MARKER PLATE
WITH GOLDEN YELLOW BACKGROUND
NON-CORROSIVE STAINLESS STEEL
FIXING SCREW
AERIAL ENGLISH (BOLD) FONT
LETTERS
AERIAL ARABIC FONT LETTERS
NON-CORROSIVE STAINLESS STEEL
FIXING SCREW
NON-CORROSIVE ALUMINUM MARKER PLATE
WITH GOLDEN YELLOW BACKGROUND












MEDIUM/LOW VOLTAGE LINE MARKER POST DETAILS
AS FOR UTILITY SERVICES COORDINATION ALONG THE PARCEL B & A BOUNDARY
(INTERFACE CONNECTIONS IN THE NETWORK):
IF THE WORKS IN THE OTHER PHASE HAS BEEN COMPLETED AND READY TO CONNECT,
THE CONTRACTOR IS TO COMPLETE THE FOLLOWING:
IDENTIFY AND CONFIRM THE SERVICE IN REGARDS TO MEETING THE DESIGN
DRAWINGS, LEVEL AND QUALITY;
JOIN NEATLY INTO THE EXISTING.
IF THE WORKS HAVE NOT BEEN COMPLETED THE CONTRACTOR IS TO END THE WORKS
AS PER THE MARKER DETAIL.
NTS
ELECTRICAL
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. CABLE SPLICING AND TERMINATION SHALL BE PERFORMED BY SEC CERTIFIED
PERSONNEL.
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Finish Road / Sidewalk Surface Or Final
ground Level
400





























LV CROSS ROAD: DUCT BANK CONFIGURATION DETAIL

















Finish Road / Sidewalk Surface
80
0
































Finish Road / Sidewalk Surface
















Finish Road / Sidewalk Surface
10
00













































































Finish Road / Sidewalk Surface Or Final
ground Level
900























































Finish Road / Sidewalk Surface Or Final
ground Level
Finish Road / Sidewalk Surface Or Final
ground Level
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
FINE SAND
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
NTS
ELECTRICAL
SHEET 01 OF 01


















© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
IV3 CONTRACT ISSUE - PARCELS EF
INDUSTRIAL VALLEY 3







1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
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15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 174 W LUMINAIRE. 
10000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 75 W LUMINAIRE. 
STEEL COLUMN STEEL COLUMN



















































Top of Concrete 25


















A A A A















POLE 15mt - H=2mt & C=0,5mt








SHEET 01 OF 02
POLE AND LUMINAIRE DETAIL TO BE USED



















© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
IV3 CONTRACT ISSUE - PARCELS EF
INDUSTRIAL VALLEY 3











00 CONTRACT ISSUE 31.06.17 RP FR AP
SELF-TAPPING SCREW FOR MOUNTING. REFLECTOR SHALL BE
INSTALLED ON ALL LIGHTING POLES; (10m HEIGHT) LIGHTING POLES
INSTALLED ON MEDIANS SHALL HAVE A WHITE REFLECTOR ON EACH
SIDE OF  THE POLE FACING ONCOMING TRAFFIC WHITE. LIGHTING
POLE INSTALLED AT THE EDGE OF ROADWAY SHALL HAVE ONE
YELLOW REFLECTOR FACING ONCOMING TRAFFIC
































13.8K DUCT OR DIRECT
BURIED CABLE TO INTERFACE
DIRECT BURIED CABLE OR CABLE IN








































STREET LIGHTING ELECTRICAL CONNECTION
ARRANGMENT TO PILLAR AND TRANSFORMER
WARNING MARKER AND POST DETAILS





















LOUVERED PANEL DESIGNED TO ENSURE
ADEQUATE AIR CIRCULATION AND TO
EXCLUDE RAIN EQUIPPED WITH REUSABLE
























80mm Ø CENTER-MOUNT REFLECTOR IN ALUMINUM HOUSING. USE















SOLID BRASS SLUG WHEN
CONNECTED TO NEUTRAL
PROVIDE WHITE NUT AND
INSULATING BOOT FUSE HOLDER INSULATING BOOTRECEPTACLE
BREAKAWAY
BREAKAWAY TYPE FUSE CONNECTOR (SCREW TYPE) DETAIL
TYPICAL CONNECTION OF LIGHTING POLES
THREE PHASE, 4 WIRES
INCOMING LIGHTING
GROUND ROD CABLE 2 CONDUCTORS
OUTGOING LIGHTING
MCB AND TERMINAL BLOCK
EACH POLE TO HAVE SUITABLE
NOTE:
TO PULL OUT FUSE HOLDER
BOX FOR SERVICING
LEAVE ENOUGH WIRE SLACK
OPENING
EXCESS DOOR
SOLID LINK ON NEUTRAL
OUT TO MCB AND
TERMINAL BLOCK
LIGHT POLE CUT
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
SHEET 02 OF 02

























































LOW LEVEL FIXING POLE








8mmØ hOLE WITH THREAD
CABLE ENTRANCE
HOLE Ø14mm FOR


































TRAFFIC CONTROLLER FOUNDATION DETAILS 1









































































TO NEAREST TELECOM MANHOLE
GROUND ROD
TO LIGHTING DISTRIBUTION PILLAR
TWO EACH END)
7-Ø8 (THREE, AT CENTER,
TO TRAFFIC SIGNAL LIGHTS











































































SHEET 01 OF 02
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LOOP INSTALLATION AT THE
CURBSTONE (TYPICAL)
COVER
50 OR 75 uPVC PIPE










300mm x 300mm CLEAR OPNING

















1/C - 2.5mm² CORE GLASS BRAIDED
NYLON JACKETED PVC INSULATED






















LEAD IN CABLE SOLDERED CONNECTION LOOP WIRE
WATER PROOF CONNECTION BETWEEN
LOOP & LEAD - IN CABLE USING PURPOSE
MADE EPOXY CABLE JOINT
LOOP LEAD - IN CONNECTION
DETECTOR LOOP (TYPICAL)
N TURNS FOR EACH LOOP
LOOP WIRE
TO LEAD - IN CONNECTION












































O.C. BOTH WAYS EPOXY - COATED
UPVC PIPE








































NON TRAFFIC AREA DUCT
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SHEET 02 OF 02
TRAFFIC SIGNALING SYSTEM DETAILS
























































































































































































































































































































































































































































































































































































1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   MINIMUM BEND RADIUS TO BE 10 x OUTSIDE DIAMETER OF DUCT.
3.   DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
4.   ALL DISTRIBUTION/FEEDER DUCTS TO BE USED SHALL BE HDPE;(PE-100, PN-16,
SDR-11) DUCT 50mm OD, 40.8mm ID, WALL THICKNESS 4.6mm.
5.   ALL SERVICE DUCTS/PLOT CONNECTION TO BE USED SHALL E THE 20mm O.D.
HDPE DUCTS.
6. UNDERGROUND DUCTS SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER. A DRAINAGE SLOPE SHALL BE PROVIDED
TOWARDS THE CHAMBER FROM THE CENTER OF THE DUCT RUN OF NO LESS
THAN 10mm PER METER.
7. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPER MOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
A. 250mm - 520mm WHEN INSTALLED IN THE FOOTWAY;
B. 600mm - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY;
WHERE THIS IS NOT POSSIBLE, ALTERNATIVE DEPTHS SHALL BE AGREED WITH
THE ENGINEER.
8. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
A. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN 
    BE PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
B. THE DUCT INFRASTRUCTURE IS PRESSURE TESTED TO 150 PSI (10 BAR).
C. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND
     HANDHOLES AND PLOT CONNECTION POINTS.
9. THE BASE OF RENCHS WILL BE COVERED WITH A BED OF 25mm OF WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
10. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATIBLE WITH THE
MANHOLE OR HANDHOLE RACKING TYPICALLY 2,3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
11. MARKER TAPE SHALL BE LAID 200mm - 250mm ABOVE EACH DUCTWAY.
12. IRRESPECTIVE OF THE SPECIFICATIONS PROVIDED AS A PART OF THE
CONTRACT DOCUMENTS, ALL MATERIALS TO BE USED SHALL CONFORM TO THE
LATEST SPECIFICATIONS OF MOBILY. SUCH MATERIALS SHALL INCLUDE DUCTS,
DUCT SEALS, DUCT PLUGS, MANHOLES, MANHOLE IDENTIFICATION AND SIGN
PLATES, ETC.
13. PROVIDE ALL EMPTY  DUCTS WITH APPROVED TYPE OF NYLON ROPE/PULL
TAPE AND PLUG CAP.
TELECOMMUNICATIONS
KEY PLAN
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PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.





































PARCELS CDEF SITE BOUNDARY




FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
TEL-T PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED 20mm COMUNICATIONS DUCTS
14. ALL IDENTIFICATIONS AND SIGN PLATES MUST BE BOTH IN ENGLISH AND
ARABIC.
15. WHERE MAIN DUCTS CONTAIN SUB-DUCTS THEY MOST BE SEALED AT ALL
MANHOLE LOCATIONS BY USING APPLICABLE DUCT PLUG.
16. THE SUB-DUCT ITSELF MUST BE SEALED AT ALL MANHOLE LOCATIONS. THE











































































































































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and
marked.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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Connection to the next phase.
4x3x50mm Ducts.
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Connection to the next phase.
4x3x50mm Ducts.
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Connection to the next phase.
4x3x50mm Ducts.
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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CONTINUATION LINE - DRAWING 1I-G-T02-04
Connection to the next phase.
4x3x50mm Ducts.
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2I-G-T06.
TELECOMMUNICATIONS
MINI MANHOLE TYPE 1 DETAILS


















































COVER DESIGN TO BE AGREED
WITH ENGINEER AND MOBILY
REPRESENTATIVE ON SITE.
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN











Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






BARS @ 150mm C/C IN
BOTH DIRECTIONS.
Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm @ 300mm O.C.AT
BOTHWAYS.
Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm NECK RING
BARS @ 150mm C/C IN
BOTH DIRECTIONS.
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2I-G-T06.
TELECOMMUNICATIONS
MANHOLE TYPE A DETAILS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2I-G-T06.
TELECOMMUNICATIONS
TWO COVER HANDHOLE DETAILS










MANHOLE MARKING PLATEMANHOLE LADDER
PULLING EYE
MINI MANHOLE SUMP COVER
MANHOLE LADDER SUPORT











SHOWN TO BE INSTALLED AT 1.5m






















































TO NEXT EARTH ROD
IF REQUIRED
2.110mm O.D.UPVC PIPE(CLASS5)
3.DOUBLE CONNECTION CLAMP CONNECTOR (OR2-SINGLE CONNECTION CLAMPS)
4.EARTH ROD,COPPER OR FUSH0N COPPER CLAD STEEL LENGTH 3.00m
EARTHROD INSTALLATION DETAIL




SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m






































TELCR1 - 4x3DUCTS TELCR2 - 3x3DUCTS







































































































































































1.CIRCULAR PRECAST CONCRETE CAP MESH REINFORCED WITH LOCATING BOSS.
NUT
SPACER,SPACER ASSEMBLY AS
SHOWN TO BE INSTALLED AT 1.5m
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MANHOLE & HANDHOLE ASSEMBLY DETAILS
SHEET 01 OF 01
CI-1I-G-T06
1. THE FOLLOWING MATERIALS SHALL FORM AS THE BASIC COMPONENTS OF
TYPICALMANHOLE HARDWARE WHICH ARE CONSISTING OF THE FOLLOWING:
A) MANHOLE COVER/FRAME ASSEMBLY:
1. THE MANHOLE COVER/FRAME ASSEMBLY SHALL BE AS PER MOBILY
STANDARDS.
2. THE MANHOLE COVER AND FRAME SHALL BE MANUFACTURED FROM CAST
KIRON COMPLIANT WITH AN APPROPRIATE GRADE OF IRON FROM BS-1452 OR
EQUIVALENT OR AN APPROPRIATE SPHERICAL GRAPHITE CAST IRON. THE
COVER AND FRAME SHALL BE BLACK IN COLOR AND COMPLY WITH THE
DIMENSIONS AS SHOWN.
3. THE MANHOLE COVER SHALL HAVE DIMENSIONS AS SHOWN ON THE
DRAWINGS. THE FRAME AND COVER SHALL BE DESIGNED SO THAT THEY ARE
INTERCHANGEABLE AND FIT TOGETHER IN SUCH A WAY THAT THE COVER
DOES NOT ROCK ON THE FRAME.
4. THE COVER AND FRAME SHALL INCLUDE A LOCKING BOLT SYSTEM WHICH
FASTENS THE COVER ON TO THE FRAME. THE BOLT SHALL BE APPROXIMATELY
10mm DIAMETER AND HAVE A UNIQUE HEAD DESIGN TO MINIMIZE
UNAUTHORIZED ACCESS TO THE MANHOLE.
5. THE FRAME SHALL HAVE FOUR EVENLY SPACED HOLES WITH A DIAMETER OF
APPROXIMATELY 20mm, SUFFICIENT TO ACCOMMODATE A SHACKLE FOR
LIFTING PURPOSES.
6. MANHOLE COVERS AND FRAMES SHALL BE DESIGNED TO WITHSTAND THE
MAXIMUM TRAFFIC LOADS TO BE EXPECTED IN SAUDI ARABIA.
7. THE COVER AND FRAME SHALL BE COMPLETELY COATED WITH A BITUMINOUS
MATERIAL TO REDUCE CORROSION.
8. FOR DETAILS OF MANHOLES AND HANDHOLES REFER TO THE DRAWINGS
3I-G-T03, 3I-G-T04, 3I-G-T05.
B) MANHOLE ACCESSORIES:
1. ALL MANHOLE ACCESSORIES SHOWN IN THIS DRAWING ARE AS PER MOBILY
STANDARDS.
2. INTENDED USE:
  a. PULLING EYE - INSTALLED IN MANHOLE OPPOSITE THE DUCT ENTRY FACE AS
AN ANCHOR FOR CABLE INSTALLATION.
  b. SUMP COVER - INSTALLED OVER THE SUMP IN MANHOLE FLOOR.
  c. CABLE BRACKET & BRACKET SUPPORT - TO BE INSTALLED BY MOBILY AND
EXCLUDED FROM THIS CONTRACT.
  d. LADDER - PROVIDES A SECURE AND EASY ENTRY TO AND EXIT FROM THE
MANHOLE.
  e. MARKING PLATE - INSTALLED IN THE MANHOLE ENTRANCE FOR IDENTIFICATION
PURPOSES.
C) EARTHING HARDWARE:
1. THE EARTHING HARDWARE TO BE USED SHALL BE COMPLIANT TO MOBILY
STANDARDS.
2. THE EARTHING HARDWARE SHALL BE USED IN THE FOLLOWING EARTHING
SYSTEMS:
  a. CABINETS AND DISTRIBUTION POINTS(DPS) EARTHING SYSTEM FOR EARTHING
TERMINAL BLOCKS AND CABLES.
  b. MANHOLE EARTHING SYSTEM FOR EARTHING CABLES.
  c. CABLE VAULT EARTHING SYSTEM FOR EARTHING CABLES.
D) TRENCH DETAILS:
1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
Additional Notes
3. UNDERGROUND DUCT SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER.
4. DRAIN SLOPE SHALL BE PROVIDED TOWARDS THE CHAMBER FROM THE
CENTER OF THE DUCT RUN OF NO LESS THAN 10mm PER METER.
5. THE SECTION LENGTH OF DUCT RUNS SHALL NOT EXCEED 183 METERS
BETWEEN PULLING POINTS UNLESS OTHERWISE AGREED WITH MOBILY.
6. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
  a. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN BE 
PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
  b. THE DUCT INFRASTRUCTURE SHALL BE PRESSURE TESTED TO 150 PSI(10 
BAR).
  c. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND 
HANDHOLES AND PLOT CONNECTION POINTS.
7. THE BASE OF TRENCHS WILL BE COVERED WITH A BED OF 25mm WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
8. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPERMOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
  a. 250 - 520mm WHEN INSTALLED IN THE FOOTWAY.
  b. 600 - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY. WHERE THIS IS NOT
POSSIBLE, ALTERNATIVE DEPHTS SHALL BE AGREED WITH THE ENGINEER.
9. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATOIBLE WITH THE
MANHOLE OR HANDHOLE RACKING, TYPICALLY 2, 3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
10. DUCTS BANKS ARE TO BE CONCRETE ENCASED IN ACCORDANCE WITH THE
TRENCH DETAILS.
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KAEC - IV3 - PHASE 1 (Parcels EF) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2017.06.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
1 Medium voltage cables
1.1 Supply and installation of SEC Approved 13.8kV 
underground XLPE insulated steel taped armoured 
aluminium cables in trenches and into individual lots. 
The cables to be buried directly except at road 
crossings where they shall be installed in concrete 
encased ducts.The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings.
1.1.1 3C x 500mm² (12/20kV(Un) - 24kVUn.max)  
Al/XLPE/STA/PVC
1.1.1.1LE1 3 150 m 340                 1 071 000            
1.1.1.2LE2 2 650 m 340                 901 000              
1.1.1.3LF1 2 450 m 606                 1 484 700            
1.1.1.4LC1 for Parcel C 1 150 m 340                 391 000              
2 Medium voltage tube
2.1 Supply and installation of uPVC pipes, installed in 
open trench,  including spacers, end plugs, pulling 
ropes. The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings, including all work and accessories needed 
to properly seated.
2.1.1 200mm 1 915 m 175                 335 125              
ELECTRICAL
To Collection SR. 4 182 825            
KAEC - IV3 - PHASE 1 (Parcels EF) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2017.06.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
3 Allow for all protection to existing electrical cables 
located on the project site to ensure the safe execution 
of new project works and safety of the construction 
personnel whilst working in the proximity of the 
existing electrical cables. Contractor must allow for 
compliance to all current safety standards and 
provision of any attendance required to fulfil. The 
approximate extent as indicated on the drawings 
provided in the tender however it is the contractor 
responsibility and duty to verify at time of tender the 
location and extent of the cables and carry out 
whatever liaison is required to ensure compliance.
1 Item 10 000            10 000                
4 MV cable bank
4.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
4.1.1 1 x cable trench (D1) 2 050 m 77                   157 850              
4.1.2 2 x cable trench (D2) 1 350 m 107                 144 450              
4.1.3 3 x cable trench (D3) 800 m 144                 115 200              
4.1.4 5 x cable trench (D4) 375 m 240                 90 000                
5 MV Duct Banks under road crossing
5.1 Supply and installation of reinforced concrete encased 
duct banks under road crossing or concrete encased 
under plot crossing for 13.8KV cables, including 
excavation, backfilling and compaction, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all other related works for 
complete installation. 
5.1.1 5 x 200mm dia conduits (CR1) 25 m 1 100              27 500                
5.1.2 5 x 200mm dia conduits (CR1.1) 50 m 990                 49 500                
5.1.3 6 x 200mm dia conduits (CR2.1) 80 m 1 188              95 040                
5.1.4 7 x 200mm dia conduits (CR3.1) 55 m 1 386              76 230                
5.1.5 3 x 200mm dia conduits (CR4.1) 135 m 594                 80 190                
5.1.6 9 x 200mm dia conduits (CR5.1) 30 m 1 782              53 460                
ELECTRICAL
To Collection SR. 899 420              
KAEC - IV3 - PHASE 1 (Parcels EF) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2017.06.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
6 RMU
6.1 RMU for T Loop, including grounding system, 
concrete foundation, and other accessories. RMU load 
sizing as per project drawings.
6.1.1 RMU T Loop LE1 1 No. 35 000            35 000                
6.1.2 RMU T Loop LE2 1 No. 35 000            35 000                
6.1.3 RMU T Loop LF1 1 No. 35 000            35 000                
7 Unit substation
7.1 Unit Substation, including Transformer, RMU, LV 
Distribution Panel, Grounding System, Concrete 
Foundation, and other accessories.
7.1.1 USS-E1 500kVA (T Loop LE2) 1 No. 573 000          573 000              
7.1.2 USS-E2 500kVA (T Loop LE1) 1 No. 573 000          573 000              
7.1.3 USS-E3 500kVA (T Loop LE1) 1 No. 573 000          573 000              
7.1.4 USS-F1 500kVA (T Loop LF1) 1 No. 573 000          573 000              
8 Distribution pillars, feeder pillars and connection 
pillars
8.1 Supply, install and connect distribution pillars, street 
lighting pillars and connection pillars, which include 
cabinets, fuses, circuit breakers, busbars, connectors, 
spares and spaces, earthing accessories, concrete 
footing, and other related materials. 5 No. 50 427            252 135              
9 Isolators
9.1 Including wiring, wireways, electrical boxes, and
other accessories.
9.1.1 Traffic Signal Controller (TSC) 5 No. 1 900              9 500                  
9.1.2 Irrigation controller (ICB) 4 No. 1 750              7 000                  
ELECTRICAL
To Collection SR. 2 665 635            
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BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
10 Low voltage network cables
10.1 Supply and installation of low voltage cable laid direct 
buried, in conduits, or concrete encased ducts.  The 
work includes any necessary excavation, backfilling, 
cable tiles, warning tape with all accessories and 
hardwares.  The cables will be laid as shown on 
drawing.
10.1.1 4Cx185mm² AL/XLPE/STA/PVC + 1x70mm², 
0.6/1kV 745 m 130 96 850
10.1.2 4Cx25mm² AL/XLPE/STA/PVC + 1x16mm², 0.6/1kV
13 700 m 35 479 500
10.1.3 2C - 16mm² AL/XLPE/STA/PVC + 1x16mm² 50 m 20 1 000
11 LV cable duct bank
11.1 Includes PVC ducts, spacers, end plugs, pulling ropes, 
warning tape, cable glands, connectors, trench 
excavation, sand bedding, back-filling and compacting 
wherever required and other accessories (all quantities 
are provisional until verified against cable schedules)
11.1.1 1 electrical ducts (D1) 8 470 m 150                 1 270 500            
11.1.2 2 electrical ducts (D2) 1 335 m 300                 400 500              
11.1.3 3 electrical ducts (D3) 450 m 450                 202 500              
11.1.4 4 electrical ducts (D4) 40 m 600                 24 000                
11.1.5 2x3 electrical ducts (D5) 35 m 750                 26 250                
11.1.6 2x4 electrical ducts (D6) 80 m 900                 72 000                
11.1.7 2x2 electrical ducts (LVCR1) 350 m 700                 245 000              
11.1.8 2x3 electrical ducts (LVCR2) 160 m 875                 140 000              
11.1.9 3x3 electrical ducts (LVCR3) 45 m 950                 42 750                
ELECTRICAL
To Collection SR. 3 000 850            
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BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
12 Street lighting
12.1 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings, and 
other accessories as specified and shown on
drawing:
12.1.1 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
206 No. 4 707              969 733              
12.1.2 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
77 No. 1 739              133 911              
12.1.3 Grounding and Bonding 1 Item 18 000            18 000                
13 LV Signal Junction
13.1 Supply and installation of low voltage signal junction 
cable, laid in conduits or concrete encased ducts, and 
all the equipments to the perfect work of the system.  
The work includes any necessary excavation, 
backfilling, cable tiles, warning tape with all 
accessories and hardwares.  The cables will be laid as 
shown on drawing. 1 Item 75 000            75 000                
ELECTRICAL
To Collection SR. 1 196 643
KAEC - IV3 - PHASE 1 (Parcels EF) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2017.06.31
BILL NO. 6 :  ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
ELECTRICAL
Page No. 6/1 4 182 825
Page No. 6/2 899 420
Page No. 6/3 2 665 635
Page No. 6/4 3 000 850
Page No. 6/5 1 196 643
BILL NO. 6
ELECTRICAL
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BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
1 50mm Primary telecom ducts
1.1 Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 50mm outside diameter in reinforced 
concrete encasement, with standard backfill above and 
nylon pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
1.1.1 6x3 communication ducts (50mm Dia.) 775 m 546                 423 150              
1.1.2 4x3 communication ducts (50mm Dia.) 10 800 m 364                 3 931 200            
1.1.3 2x3 communication ducts (50mm Dia.) 40 m 250                 10 000                
1.1.4 End caps 264 m 35                   9 240                  
2 20mm Secondary telecom ducts
2.1
Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 20mm outside diameter in concrete 
encasement, with standard backfill above and nylon 
pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
2.1.1 2x20mm communication ducts (20mm Dia.) 1 780 m 140                 249 200              
2.1.2 End caps 45 No. 35                   1 575                  
TELECOMS
To Collection SR. 4 624 365
KAEC - IV3 - PHASE 1 (Parcels EF) - INFRASTRUCTURES CONTRACT ISSUE
Revised 2017.06.31
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
3 Manholes
3.1
Supply and install  manholes as per Mobily 
specification including: manhole marking plate, 
plulling eye, marking plate, manhole cover, sump 
cover, frame, walls, earthing sleeve, ladder, ladder 
supports and ground preparation including trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
3.1.1 Mini Manhole Type 1 54 No. 16 561            894 294              
3.1.2 Manhole Type A 4 No. 24 310            97 240                
3.1.3 Two Cover Handhole 8 No. 20 003            160 024              
3.1.4 FDT Concrete Base 4 No. 15 150            60 600                
4 Connection/Interface
4.1 Propose connection/interface with existing system 
including all necessary materials for interfacing, and 
other related civil works as per drawing.
4.1.1 Excavate, expose, remove end cap and prepare 
existing ducts ready for connection to continue ducts 
as shown on the drawings.
8 No. 400                 3 200                  
TELECOMS
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BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
TELECOMS
Page No. 9/1 4 624 365
Page No. 9/2 1 215 358
BILL NO. 9
TELECOMS
CARRIED TO SUMMARY SR. 5 839 723
Anexo H. Projeto de Infraestruturas Elétricas e de 
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
PSS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.1I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
PARCELS EF & D SITE BOUNDARY
SEC - Primary substation
110kV / 13,8kV
(To be done by
others).
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
TD-2.1I-G-E01
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MV LOOPS SINGLE LINE DIAGRAMS
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION
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LD2 - LOOP
PRIMARY SUBSTATION
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MV LOOPS SINGLE LINE DIAGRAMS
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
6. LOOP'S LD1 AND LD2 ARE REPRESENTED IN THE PARCEL D. THE CONNECTION
OF THIS LOOPS TO THE SUBSTATION ARE MADE IN THE PARCEL C.
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION
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- SECTOR D
MV LOOPS SINGLE LINE DIAGRAMS
LD3 - LOOP
PRIMARY SUBSTATION
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MV LOOPS SINGLE LINE DIAGRAMS
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
6. LOOP'S LD3 AND LD4 ARE REPRESENTED IN THE PARCEL D. THE CONNECTION
OF THIS LOOPS TO THE SUBSTATION ARE MADE IN THE PARCEL C.
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION















































































PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03































































































































































































































XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065






































































































































































PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED










Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
carry out whatever liaison is required to ensure
compliance.
1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC UNIT SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03




























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065



















































































CONTINUATION LINE - DRAWING 2.1I-G-E03-03










































REPRESENTED IN THE PHASE EF.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED







Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03





























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065





























































































CONTINUATION LINE - DRAWING 2.1I-G-E03-04
CONTINUATION LINE - DRAWING 2.1I-G-E03-07






















































PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED







Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03





























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065


























































































CONTINUATION LINE - DRAWING 2.1I-G-E03-08
CONTINUATION LINE - DRAWING 2.1I-G-E03-02

































































































Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3








PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED







Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03






























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065






















































































CONTINUATION LINE - DRAWING 2.1I-G-E03-09




















































































Connection to the HDR MV Cables.
To be done by others.
CONTINUATION LOOP LC2
REPRESENTED IN THE PHASE EF.
CONTINUATION LOOP LC1
REPRESENTED IN THE PHASE EF.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC2
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC1








PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC3
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED







Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
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PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03





























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065










































































































































































Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.







76Connection to the HDR MV Cables.
To be done by others.






Continuation from/to adjacent phase (Parcel D).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase (Parcel D).
Contractor is to liaise and coordinate with the other phase contractor.
Refer to standard details for marking post or connection detail.
















Connection to the HDR MV Cables.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03





























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065


























































































































































































CONTINUATION LINE - DRAWING 2.1I-G-E03-05
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² AL
LOOP LC4
















Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.




Continuation from/to adjacent phase (Parcel D).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase (Parcel D).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED







Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and




1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03






























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065


































































































CONTINUATION LINE - DRAWING 2.1I-G-E03-06































































Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.
Connection to the HDR MV Cables.
To be done by others.













Connection to the HDR MV Cables.





Continuation from/to adjacent phase (Parcel D).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information about
the coordinates.
Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
Legend
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.1I-G-E03





























































































































































































































































































































































IV3-C21 LC1 1,081 IV3-D1 LD1 0,271
IV3-C22 LC1 1,119 IV3-D6 LD1 0,273
IV3-C23 LC1 0,642 IV3-D7 LD1 0,26
IV3-C24 LC1 0,54 IV3-D12 LD1 0,273
IV3-C25 LC1 1,107 IV3-D13 LD1 0,288
IV3-C41 LC1 0,929 IV3-D36 LD1 0,532
IV3-C42 LC1 1,046 IV3-D37 LD1 0,442

















Antenna 2 LC2 0,065
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1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE
STREET LIGHT PANEL SINGLE LINE DIAGRAMS AND THE MEDIUM VOLTAGE
CABLE NETWORK DRAWINGS AND DETIALS.
2. ALL LOW VOLTAGE CABLING, STREET LIGHTING AND EQUIPMENT INDICATED ON
THESE DRAWINGS IS PRPOVISIONAL, SUBJECT TO SHOP DRAWINGS BEING
DEVELOPED BY THE CONTRACTOR. IT IS THE CONTRACTORS RESPONSABILITY
TO PREPARE SHOP DRAWINGS FOR LOW VOLTAGE AND STREET LIGHTING AND
TO OBTAIN APPROVAL FROM THE ENGINEER PRIOR TO INSTALLATION.
3. LOW VOLTAGE CIRCUITS SHALL BE 400/230V.
4. THE OPERATIONAL VOLTAGE FOR EACH STREET LIGHTING LUMINAIRE IS 230V.
5. ALL LOW VOLTAGE CABLES SHALL BE DIRECT BURIED EXCEPT AT ROAD
CROSSING AND ACROSS PLOT ACCESSES, WHERE CABLES SHALL BE
INSTALLED IN REINFORCED CONCRETE DUCT BANKS. REFER TO DUCT BANKS
DETAILS.
6. PERMISSIBLE VOLTAGE DROP FROM SOURCE TO THE LAST LUMINAIRE IN THE
STREET LIGHTING CIRCUIT SHALL NOT EXCEED 5%. REFER TO THE
SPECIFICATION FOR DETAILS.
7. ALL SETTING OUT OF LOW VOLTAGE INFRASTRUCTURE IS TO BE AGREED WITH
THE ENGINEER PRIOR TO COMMENCEMENT.
8. REFER TO DRAWINGS 2I-G-E13-01 & 2I-G-E13-02 FOR LIGHTING DETAILS.
9. THE LV INFRASTRUCTURE IS SHOWN INDICATIVELY AND THE SETTING OUT IS
TO BE DEVELOPED BY THE CONTRACTOR FOR APPROVAL BY THE ENGINEER.
ALL LV INFRASTRUCTURE IS TO BE LOCATED WITHIN THE ROW BOUNDARIES.
10. ALL IRRIGATION CONTROL PANELS TO BE RAINBIRD EPA SAT TYPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
TD-2.1I-G-E04




uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





PROPOSED LOW VOLTAGE POWER CABLE
4C-300mm² AL/XLPE/STA/PVC + 1x185mm² Cu/PVC,
0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE




SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,














Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
NTS
TD-2.1I-G-E05
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
TD-2.1I-G-E05
































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV







































































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV






















































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV









4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV

























































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV







































7 Irrigation Controller C4.1























4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
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Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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CONTINUATION LINE - DRAWING 2.1I-G-E07-07
CONTINUATION LINE - DRAWING 2.1I-G-E07-01
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
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SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
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Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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CONTINUATION LINE - DRAWING 2.1I-G-E07-08
CONTINUATION LINE - DRAWING 2.1I-G-E07-02
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PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.1I-G-E07

































































































































































































































uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
































































CONTINUATION LINE - DRAWING 2.1I-G-E07-09
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IV3 TENDER DESIGN - PARCEL C
INDUSTRIAL VALLEY 3
PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.































2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.1I-G-E07


































































































































































































































uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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JEDDAH MEAN SEA LEVEL 1969.























CONTRACTOR TO CONFIRM WITH SITE
ENGINEER THE COORDINATION WITH









2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.1I-G-E07











































































































































































































































uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and


































































































































CONTINUATION LINE - DRAWING 2.1I-G-E07-05
SLP-C4.1-3L3
SLP-C5.1-3L1
Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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INDUSTRIAL VALLEY 3
PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.






























2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.1I-G-E07











































































































































































































































uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and




























































CONTINUATION LINE - DRAWING 2.1I-G-E07-06































Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase
(Parcel D).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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TENDER
IV3 TENDER DESIGN - PARCEL C
INDUSTRIAL VALLEY 3
PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.































2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL C SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.1I-G-E07









































































































































































































































uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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1. TRAFFIC SIGNAL LAYOUT SHOULD BE TREATED AS
INDICATIVE ONLY SUBJECT TO SPECIALIST CONTRACTOR
DESIGN.
2. EACH LOOP AND FEEDER PILLAR IS TO BE SEPARATELY
CABLED, DETECTOR LOOPS ARE SHOWN ILLUSTRATIVE
ONLY AND THE PRECISE LOCATION, CONFIGURATION AND
DIMENSIONS ARE TO BE AGREED WITH THE ENGINEER AND
THE DESIGN SPECIFIED BY THE SIGNAL CONTRACTOR.
LEGEND
PROPOSED REINFORCED CONCRETE
ENCASED UPVC DUCT FOR TRAFFIC SIGNALS
SIZE IS 2x 2x110mm OTHERWISE NOTED.
PROPOSED DIRECT BURIED UPVC CONDUITS
FOR TRAFFIC SIGNALS
LOW VOLTAGE CABLE DIRECT BURIED IN
1x110mm DIA. uPVC DUCT
CONCRETE ENCASED uPVC DUCT BANK FOR
ROAD CROSSING, SIZE IS  2x110mm
OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
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DETAIL - D1
MV TRENCH CONFIGURATION DETAIL
- ROAD / SIDEWALK TRENCH CONFIGURATION DETAIL





























(A) - VARIABLE HEIGHT:






























































(A) - VARIABLE HEIGHT: MUST































(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS
1800






































UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;






















































(A) - VARIABLE HEIGHT: MUST CONTAIN
ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT
LAYERS;








UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;
UPVC DUCT DIA Ø200mm
300 300 300 300
STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC
(EPOXY COATED STIRRUPS)
Ø12 @ 300







UPVC DUCT DIA Ø200mm








UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;



















































































































































CABLE TILE CABLE TILE CABLE TILE CABLE TILE
FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE
FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE
FINISH ROAD / FOOTPATH SURFACEFINISH ROAD / FOOTPATH SURFACEFINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE 13.8kV
ELECTRICAL LAYOUT DRAWINS AND ALL RELEVANT SPECIFICATIONS.
3. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
NTS
ELECTRICAL
MV TRENCH CONFIGURATION DETAIL
TD-2.1I-G-E09
















































































RMU TRANSFORMER MOUNTING DETAIL
RING MAIN UNIT
SCALE: NTS
RMU INSTALLATION DETAIL ANGLED CABLE FRONT ENTRY
RING MAIN UNIT 
































































300/500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION C-C
300/500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION A-A








































CONCRETE COMPRESIVE STREGHT 300 KG/CM²
SOIL BEARING CAPACITYSCALE: NTS
OVER ALL PLAN FOR FOUNDATION
















UP TO 300 KVA 1800 1500 2200























































































300/500 kVA UNIT SUBSTATION
SCALE: NTS
SIDE VIEW
300/500 kVA UNIT SUBSTATION
SCALE: NTS
PLAN
300/500 kVA UNIT SUBSTATION
G.L.G.L.
PLAN AND SIDE VIEWS FOR FOUNDATION 300/500 kVA UNIT SUBSTATION
PLAN AND SIDE VIEWS FOR 3WAYS RMU
300/500 kVA UNIT SUBSTATION
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL DIMENSIONS ARE FOR REFERENCE ONLY AND SUBJECT TO
MANUFACTURER'S APPROVED SHOP DRAWINGS.
3. ALL EQUIPMENT SHALL COMPLY WITH THE LATEST IEC STANDARDS.
NTS
ELECTRICAL
UNIT SUBSTATION & RING MAIN UNIT
TD-2.1I-G-E10

























































































13 12 14 15
1 2 3 4 5




















































TYPICAL GROUNDING DETAILS INDOOR
TERMINATION OF MV THREE CORE CABLE
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. CABLE SPLICING AND TERMINATION SHALL BE PERFORMED BY SEC CERTIFIED
PERSONNEL.
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FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
400

















LV CROSS ROAD: DUCT BANK CONFIGURATION DETAIL

















































FINISH ROAD / SIDEWALK SURFACE
(A) - VARIABLE HEIGHT: MUST CONTAIN























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN


































































200 200 200 200
BACKFILL
WARNING TAPE (6'')



























































































STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC
CABLE TILE CABLE TILE CABLE TILE CABLE TILE CABLE TILE
CABLE TILE CABLE TILE CABLE TILE
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE FINISH ROAD / SIDEWALK SURFACE FINISH ROAD / SIDEWALK SURFACE


















© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
TENDER
IV3 TENDER DESIGN - PARCEL C
INDUSTRIAL VALLEY 3





1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
NTS
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LV TRENCH CONFIGURATION DETAIL

















FINISH ROAD / SIDEWALK SURFACE
80
0
(A) - VARIABLE HEIGHT: MUST




















FINISH ROAD / SIDEWALK SURFACE
(A) - VARIABLE HEIGHT: MUST CONTAIN















FINISH ROAD / SIDEWALK SURFACE
10
00
(A) - VARIABLE HEIGHT: MUST CONTAIN














































UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
CONCRETE
UPVC DUCT DIA Ø110mm














FINISH ROAD / SIDEWALK SURFACE
10
00
(A) - VARIABLE HEIGHT: MUST CONTAIN





















UPVC DUCT DIA Ø110mm
150
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15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 174 W LUMINAIRE. 
10000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 75 W LUMINAIRE. 
STEEL COLUMN STEEL COLUMN









































A A A A











15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
































SOLID BRASS SLUG WHEN
CONNECTED TO NEUTRAL
PROVIDE WHITE NUT AND
INSULATING BOOT FUSE HOLDER INSULATING BOOT
RECEPTACLE
BREAKAWAY
BREAKAWAY TYPE FUSE CONNECTOR (SCREW TYPE) DETAIL
TYPICAL CONNECTION OF LIGHTING POLES
THREE PHASE, 4 WIRES
INCOMING LIGHTING
GROUND ROD CABLE 2 CONDUCTORS
OUTGOING LIGHTING
MCB AND TERMINAL BLOCK
EACH POLE TO HAVE SUITABLE
NOTE:
TO PULL OUT FUSE HOLDER
BOX FOR SERVICING
LEAVE ENOUGH WIRE SLACK
OPENING
EXCESS DOOR
SOLID LINK ON NEUTRAL
OUT TO MCB AND
TERMINAL BLOCK
LIGHT POLE CUT































Eave ave0 1 G G1 2
3 0.4 0.5 35-40 1:3 1:6
1 0.25 0.4 10-12 1:4 1:8
0.5 0.25 0.4 6-8 1:10 -
EXTRACT FROM KSA MOC HIGHWAY DESIGN MANUAL VOL. 2
BOOK 2 OF 2 DESIGN OF ROADWAYS. TABLE 1.11.1
LIGHTING DESIGN CRITERIA
NOTE:  
- CONTRACTOR TO PROVIDE AS PART OF SHOPE DRAWING
SUBMISSION A COMPLETE STREET LIGHTING DESIGN 























- LUMINAIRE WITH 2x221W;
- OPTIC LED'S SYSTEM 5102;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
144 XP-G2 LED'S;
- 27.387 LED'S LUMEN, 23.855 LUMINAIRE LUMEN;
- LED DRIVER 120-277V/60HZ;
- IP66, IK08;
- LUMINAIRE WITH 1x174W;
- OPTIC LED'S SYSTEM 5103;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
112 XP-G2 LED'S;
- 22.301 LED'S LUMEN, 18.253 LUMINAIRE LUMEN;
- LED DRIVER 120-277V/60HZ;
- IP66, IK08;
- LUMINAIRE WITH 1x75W;
- OPTIC LED'S SYSTEM 5103;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
48 XP-G2 LED'S;
- 9.167 LED'S LUMEN, 7.698 LUMINAIRE LUMEN;





LUMINAIRES AND POLES SUMMARY



























































© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
TENDER
IV3 TENDER DESIGN - PARCEL C
INDUSTRIAL VALLEY 3







POLE AND LUMINAIRE DETAIL
TD-2.1I-G-E13
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SELF-TAPPING SCREW FOR MOUNTING. REFLECTOR SHALL BE
INSTALLED ON ALL LIGHTING POLES; (10m HEIGHT) LIGHTING POLES
INSTALLED ON MEDIANS SHALL HAVE A WHITE REFLECTOR ON EACH
SIDE OF  THE POLE FACING ONCOMING TRAFFIC WHITE. LIGHTING
POLE INSTALLED AT THE EDGE OF ROADWAY SHALL HAVE ONE
YELLOW REFLECTOR FACING ONCOMING TRAFFIC
































13.8K DUCT OR DIRECT
BURIED CABLE TO INTERFACE
DIRECT BURIED CABLE OR CABLE IN








































STREET LIGHTING ELECTRICAL CONNECTION
ARRANGMENT TO PILLAR AND TRANSFORMER
WARNING MARKER AND POST DETAILS



















LOUVERED PANEL DESIGNED TO ENSURE
ADEQUATE AIR CIRCULATION AND TO
EXCLUDE RAIN EQUIPPED WITH REUSABLE
































































3No SLIP BASE BOLT, ASSEMBLIES,
24ØX1000 LONG HS BOLT, FLAT
WASHER & 2 PLATE WASHERS
PLATE WASHER-13mm THICK
KEEPER PLATE-1mm THICK
3 No LEVELING NUTS UNDER
ANCHOR PLATE
STAINLESS STEEL 3x24 Ø
ANCHOR BOLT TYPE A OR TYPE B
BASE PLATE 25mm THICK WELDED
TO POLE
BOTTOM SLIP BASE PLATE
32mm THICK
25mm THICK MORTAR FILL
150mm ABOVE  FINISHED SURFACE
WHERE THERE IS NO ELEVATED











TOP BASE PLATE 
BOTTEM BASE PLATE 
KEEPER PLATE
ANCHOR PLATE 



























































BOTTEM BASE PLATE DETAIL
(WELDED TO THE ANCHOR PLATE)
ANCHOR PLATE DETAIL
TOP BASE PLATE, KEEPER PLATE,
BOTTOM BASE PLATE, ANCHOR PLATE
























H SLOTS TO SUIT 'J' TYPE





































TABLE A - SLIP PLATE DIMENSIONS 
SLIP BASE SECTION - TYPICAL LIGHT POLE FOUNDATION
ON THE SIDE OF THE ROAD 
FRONT VIEW SIDE VIEW
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
POLE AND LUMINAIRE DETAIL
TD-2.1I-G-E13
























































LOW LEVEL FIXING POLE








8mmØ hOLE WITH THREAD
CABLE ENTRANCE
HOLE Ø14mm FOR


































TRAFFIC CONTROLLER FOUNDATION DETAILS 1









































































TO NEAREST TELECOM MANHOLE
GROUND ROD
TO LIGHTING DISTRIBUTION PILLAR
TWO EACH END)
7-Ø8 (THREE, AT CENTER,
TO TRAFFIC SIGNAL LIGHTS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
TRAFFIC SIGNALING SYSTEM DETAILS
TD-2.1I-G-E14
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LOOP INSTALLATION AT THE
CURBSTONE (TYPICAL)
COVER
50 OR 75 uPVC PIPE










300mm x 300mm CLEAR OPNING

















1/C - 2.5mm² CORE GLASS BRAIDED
NYLON JACKETED PVC INSULATED






















LEAD IN CABLE SOLDERED CONNECTION LOOP WIRE
WATER PROOF CONNECTION BETWEEN
LOOP & LEAD - IN CABLE USING PURPOSE
MADE EPOXY CABLE JOINT
LOOP LEAD - IN CONNECTION
DETECTOR LOOP (TYPICAL)
N TURNS FOR EACH LOOP
LOOP WIRE
TO LEAD - IN CONNECTION












































O.C. BOTH WAYS EPOXY - COATED
UPVC PIPE








































NON TRAFFIC AREA DUCT
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
TRAFFIC SIGNALING SYSTEM DETAILS
TD-2.1I-G-E14
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PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.


















1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   MINIMUM BEND RADIUS TO BE 10 x OUTSIDE DIAMETER OF DUCT.
3.   DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
4.   ALL DISTRIBUTION/FEEDER DUCTS TO BE USED SHALL BE HDPE;(PE-100, PN-16,
SDR-11) DUCT 50mm OD, 40.8mm ID, WALL THICKNESS 4.6mm.
5.   ALL SERVICE DUCTS/PLOT CONNECTION TO BE USED SHALL E THE 20mm O.D.
HDPE DUCTS.
6. UNDERGROUND DUCTS SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER. A DRAINAGE SLOPE SHALL BE PROVIDED
TOWARDS THE CHAMBER FROM THE CENTER OF THE DUCT RUN OF NO LESS
THAN 10mm PER METER.
7. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPER MOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
A. 250mm - 520mm WHEN INSTALLED IN THE FOOTWAY;
B. 600mm - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY;
WHERE THIS IS NOT POSSIBLE, ALTERNATIVE DEPTHS SHALL BE AGREED WITH
THE ENGINEER.
8. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
A. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN 
    BE PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
B. THE DUCT INFRASTRUCTURE IS PRESSURE TESTED TO 150 PSI (10 BAR).
C. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND
     HANDHOLES AND PLOT CONNECTION POINTS.
9. THE BASE OF RENCHS WILL BE COVERED WITH A BED OF 25mm OF WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
10. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATIBLE WITH THE
MANHOLE OR HANDHOLE RACKING TYPICALLY 2,3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
11. MARKER TAPE SHALL BE LAID 200mm - 250mm ABOVE EACH DUCTWAY.
12. IRRESPECTIVE OF THE SPECIFICATIONS PROVIDED AS A PART OF THE
CONTRACT DOCUMENTS, ALL MATERIALS TO BE USED SHALL CONFORM TO THE
LATEST SPECIFICATIONS OF MOBILY. SUCH MATERIALS SHALL INCLUDE DUCTS,
DUCT SEALS, DUCT PLUGS, MANHOLES, MANHOLE IDENTIFICATION AND SIGN
PLATES, ETC.
13. PROVIDE ALL EMPTY  DUCTS WITH APPROVED TYPE OF NYLON ROPE/PULL
TAPE AND PLUG CAP.
14. ALL IDENTIFICATIONS AND SIGN PLATES MUST BE BOTH IN ENGLISH AND
ARABIC.
Additional Notes
PARCELS EF & D SITE BOUNDARY




FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED PLOT CONNECTION
































TEL-T PROPOSED 50mm COMUNICATIONS DUCTS




SHEET 01 OF 01
TD-2.1I-G-T01
15. WHERE MAIN DUCTS CONTAIN SUB-DUCTS THEY MOST BE SEALED AT ALL
MANHOLE LOCATIONS BY USING APPLICABLE DUCT PLUG.
16. THE SUB-DUCT ITSELF MUST BE SEALED AT ALL MANHOLE LOCATIONS. THE








































































CONTINUATION LINE - DRAWING 2.1I-G-T02-01













































































































































































































































































































































































































































































































































































































































Two Cover Handhole to service the
telecom tower.
Connection to the next phase.
4x3x50mm ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
1. REFER TO DRAWING 2.1I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 2.1I-C-H13
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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CONTINUATION LINE - DRAWING 2.1I-G-T02-07
CONTINUATION LINE - DRAWING 2.1I-G-T02-01
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CONTINUATION LINE - DRAWING 2.1I-G-T02-08
CONTINUATION LINE - DRAWING 2.1I-G-T02-02
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CONTINUATION LINE - DRAWING 2.1I-G-T02-09


















































































































































































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
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See table of setting out data for information
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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CONTINUATION LINE - DRAWING 2.1I-G-T02-06

















































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Two Cover Handhole to service the
telecom tower.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
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25Ømm EARTHING SLEEVE LADDER SUPPORT
LADDER
CAST IRON MANHOLE COVER TO LOAD CLASS B125
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.1I-G-T06.
TELECOMMUNICATIONS
MINI MANHOLE TYPE 1 DETAILS


















































COVER DESIGN TO BE AGREED
WITH ENGINEER AND MOBILY
REPRESENTATIVE ON SITE.
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN











Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






BARS @ 150mm C/C IN
BOTH DIRECTIONS.
Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm @ 300mm O.C.AT
BOTHWAYS.
Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm NECK RING
BARS @ 150mm C/C IN
BOTH DIRECTIONS.
SCALE 1:20
SCALE 1:20 SCALE 1:20
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.1I-G-T06.
TELECOMMUNICATIONS
MANHOLE TYPE A DETAILS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.1I-G-T06.
TELECOMMUNICATIONS
TWO COVER HANDHOLE DETAILS










MANHOLE MARKING PLATEMANHOLE LADDER
PULLING EYE
MINI MANHOLE SUMP COVER
MANHOLE LADDER SUPORT











SHOWN TO BE INSTALLED AT 1.5m






















































TO NEXT EARTH ROD
IF REQUIRED
2.110mm O.D.UPVC PIPE(CLASS5)
3.DOUBLE CONNECTION CLAMP CONNECTOR (OR2-SINGLE CONNECTION CLAMPS)
4.EARTH ROD,COPPER OR FUSH0N COPPER CLAD STEEL LENGTH 3.00m
EARTHROD INSTALLATION DETAIL




SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m






































TELCR1 - 4x3DUCTS TELCR2 - 3x3DUCTS







































































































































































1.CIRCULAR PRECAST CONCRETE CAP MESH REINFORCED WITH LOCATING BOSS.
NUT
SPACER,SPACER ASSEMBLY AS
SHOWN TO BE INSTALLED AT 1.5m
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MANHOLE & HANDHOLE ASSEMBLY DETAILS
SHEET 01 OF 01
TD-2.1I-G-T06
1. THE FOLLOWING MATERIALS SHALL FORM AS THE BASIC COMPONENTS OF
TYPICALMANHOLE HARDWARE WHICH ARE CONSISTING OF THE FOLLOWING:
A) MANHOLE COVER/FRAME ASSEMBLY:
1. THE MANHOLE COVER/FRAME ASSEMBLY SHALL BE AS PER MOBILY
STANDARDS.
2. THE MANHOLE COVER AND FRAME SHALL BE MANUFACTURED FROM CAST
KIRON COMPLIANT WITH AN APPROPRIATE GRADE OF IRON FROM BS-1452 OR
EQUIVALENT OR AN APPROPRIATE SPHERICAL GRAPHITE CAST IRON. THE
COVER AND FRAME SHALL BE BLACK IN COLOR AND COMPLY WITH THE
DIMENSIONS AS SHOWN.
3. THE MANHOLE COVER SHALL HAVE DIMENSIONS AS SHOWN ON THE
DRAWINGS. THE FRAME AND COVER SHALL BE DESIGNED SO THAT THEY ARE
INTERCHANGEABLE AND FIT TOGETHER IN SUCH A WAY THAT THE COVER
DOES NOT ROCK ON THE FRAME.
4. THE COVER AND FRAME SHALL INCLUDE A LOCKING BOLT SYSTEM WHICH
FASTENS THE COVER ON TO THE FRAME. THE BOLT SHALL BE APPROXIMATELY
10mm DIAMETER AND HAVE A UNIQUE HEAD DESIGN TO MINIMIZE
UNAUTHORIZED ACCESS TO THE MANHOLE.
5. THE FRAME SHALL HAVE FOUR EVENLY SPACED HOLES WITH A DIAMETER OF
APPROXIMATELY 20mm, SUFFICIENT TO ACCOMMODATE A SHACKLE FOR
LIFTING PURPOSES.
6. MANHOLE COVERS AND FRAMES SHALL BE DESIGNED TO WITHSTAND THE
MAXIMUM TRAFFIC LOADS TO BE EXPECTED IN SAUDI ARABIA.
7. THE COVER AND FRAME SHALL BE COMPLETELY COATED WITH A BITUMINOUS
MATERIAL TO REDUCE CORROSION.
8. FOR DETAILS OF MANHOLES AND HANDHOLES REFER TO THE DRAWINGS
2.1I-G-T03, 2.1I-G-T04, 2.1I-G-T05.
B) MANHOLE ACCESSORIES:
1. ALL MANHOLE ACCESSORIES SHOWN IN THIS DRAWING ARE AS PER MOBILY
STANDARDS.
2. INTENDED USE:
a. PULLING EYE - INSTALLED IN MANHOLE OPPOSITE THE DUCT ENTRY FACE AS
AN ANCHOR FOR CABLE INSTALLATION.
b. SUMP COVER - INSTALLED OVER THE SUMP IN MANHOLE FLOOR.
c. CABLE BRACKET & BRACKET SUPPORT - TO BE INSTALLED BY MOBILY AND
EXCLUDED FROM THIS CONTRACT.
d. LADDER - PROVIDES A SECURE AND EASY ENTRY TO AND EXIT FROM THE
MANHOLE.
e. MARKING PLATE - INSTALLED IN THE MANHOLE ENTRANCE FOR IDENTIFICATION
PURPOSES.
C) EARTHING HARDWARE:
1. THE EARTHING HARDWARE TO BE USED SHALL BE COMPLIANT TO MOBILY
STANDARDS.
2. THE EARTHING HARDWARE SHALL BE USED IN THE FOLLOWING EARTHING
SYSTEMS:
a. CABINETS AND DISTRIBUTION POINTS(DPS) EARTHING SYSTEM FOR EARTHING
TERMINAL BLOCKS AND CABLES.
b. MANHOLE EARTHING SYSTEM FOR EARTHING CABLES.
c. CABLE VAULT EARTHING SYSTEM FOR EARTHING CABLES.
D) TRENCH DETAILS:
1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
3. UNDERGROUND DUCT SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER.
Additional Notes
4. DRAIN SLOPE SHALL BE PROVIDED TOWARDS THE CHAMBER FROM THE
CENTER OF THE DUCT RUN OF NO LESS THAN 10mm PER METER.
5. THE SECTION LENGTH OF DUCT RUNS SHALL NOT EXCEED 183 METERS
BETWEEN PULLING POINTS UNLESS OTHERWISE AGREED WITH MOBILY.
6. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
  a. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN BE 
PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
  b. THE DUCT INFRASTRUCTURE SHALL BE PRESSURE TESTED TO 150 PSI(10 
BAR).
  c. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND 
HANDHOLES AND PLOT CONNECTION POINTS.
7. THE BASE OF TRENCHS WILL BE COVERED WITH A BED OF 25mm WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
8. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPERMOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
  a. 250 - 520mm WHEN INSTALLED IN THE FOOTWAY.
  b. 600 - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY. WHERE THIS IS NOT
POSSIBLE, ALTERNATIVE DEPHTS SHALL BE AGREED WITH THE ENGINEER.
9. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATOIBLE WITH THE
MANHOLE OR HANDHOLE RACKING, TYPICALLY 2, 3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
10. DUCTS BANKS ARE TO BE CONCRETE ENCASED IN ACCORDANCE WITH THE
TRENCH DETAILS.
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SHEET 01 OF 01
TD-2.1I-G-T07
1. ALL DIMENSIONS SHOWN ARE IN MILIMETERES, UNLESS OTHERWISE NOTED.
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SHEET 01 OF 01
TD-2.1I-G-T08
POINT# EASTING NORTHING POINT# EASTING NORTHING POINT# EASTING NORTHING
01 513050.9276 2489483.1418 51 512907.3775 2488793.4469 101
02 513068.8586 2489437.8387 52 513033.1089 2488643.5021 102
03 513032.5105 2489419.6548 53 513042.0937 2488641.0127 103
04 513183.2360 2489265.1578 54 513055.9852 2488619.0349 104
05 513150.5418 2489242.1125 55 513050.3151 2488607.3127 105
06 513146.3004 2489220.6847 56 513011.0294 2488629.5430 106
07 513160.2662 2489198.7540 57 513008.2613 2488619.6281 107
08 513183.5345 2489194.8373 58 513022.1528 2488597.6503 108
09 513323.9361 2489056.1289 59 513028.1512 2488593.3035 109
10 513290.2683 2489034.5308 60 513133.3812 2488428.0833 110
11 513419.0390 2488902.7093 61 513122.7629 2488389.1625 111
12 513384.7076 2488882.1825 62 513224.7743 2488230.8868 112
13 513377.7790 2488853.1669 63 513226.7648 2488225.4028 113
14 513391.6746 2488831.2072 64 513201.1847 2488219.9539 114
15 513419.0941 2488823.9392 65 513206.1079 2488210.5203 115
16 513556.1192 2488660.5426 66 512244.7564 2489203.0555 116
17 513520.8331 2488641.6992 67 512286.1299 2489159.6843 117
18 513644.7627 2488487.7742 68 512444.9172 2488996.2636 118
19 513645.3619 2488482.5994 69 512462.6223 2488977.2231 119
20 513608.8659 2488470.1273 70 512596.5857 2488840.3554 120
21 513611.5483 2488465.8430 71 512836.1741 2488468.8033
22 512932.2143 2489267.8579 72 512065.7028 2489010.5931
23 513032.6141 2489156.2487 73 512060.3616 2489004.5332
24 513010.5648 2489142.4708 74 512087.7842 2488992.9204
25 513008.3852 2489132.8677 75 512107.3228 2488967.6908
26 513004.3588 2489092.9700 76 512107.9471 2488959.2850
27 513239.2009 2488734.8405 77 512033.3692 2488971.8441
28 512674.9526 2489533.9167 78 512031.5873 2488968.1230
29 512717.9469 2489455.0908 79 512046.9167 2488937.4769
30 512527.0527 2489352.8590 80 512080.7893 2488929.3403
31 512525.3372 2489327.1012 81
32 512431.5426 2489364.5560 82
33 512471.2409 2489313.4602 83
34 512507.7411 2489307.9441 84
35 512667.6984 2489179.1672 85
36 512676.6657 2489179.2327 86
37 512693.3664 2489159.0978 87
38 512690.6925 2489151.4415 88
39 512645.4808 2489165.1739 89
40 512644.1522 2489157.2074 90
41 512658.6808 2489135.6539 91
42 512670.5169 2489135.0365 92
43 512797.7279 2489007.2525 93
44 512807.2794 2489004.7238 94
45 512821.3822 2488982.8848 95
46 512820.2774 2488973.8864 96
47 512776.3151 2488992.5032 97
48 512774.5107 2488982.8705 98
49 512789.1897 2488961.4107 99
50 512798.6206 2488959.5148 100














































00 ISSUE FOR TENDER 31.07.17 RP FR AP
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
1 Medium voltage cables
1.1 Supply and installation of SEC Approved 13.8kV 
underground XLPE insulated steel taped armoured 
aluminium cables in trenches and into individual lots. 
The cables to be buried directly except at road 
crossings where they shall be installed in concrete 
encased ducts.The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings.
1.1.1 3C x 500mm² (12/20kV(Un) - 24kVUn.max)  
Al/XLPE/STA/PVC
1.1.1.1LC1 5 100 m 340                 1 734 000            
1.1.1.2LC2 4 050 m 340                 1 377 000            
1.1.1.3LC3 4 550 m 340                 1 547 000            
1.1.1.4LC4 3 800 m 340                 1 292 000            
1.1.1.5LD1 180 m 340                 61 200                
1.1.1.6LD2 150 m 340                 51 000                
1.1.1.7LD3 85 m 340                 28 900                
1.1.1.8LD4 185 m 340                 62 900                
2 Medium voltage tube
2.1 Supply and installation of uPVC pipes, installed in 
open trench,  including spacers, end plugs, pulling 
ropes. The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings, including all work and accessories needed 
to properly seated.
2.1.1 200mm 5 485 m 175                 959 875              
ELECTRICAL
To Collection SR. 7 113 875            
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
3 MV cable bank
3.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
3.1.1 1 x cable trench (D1) 6 810 m 77                   524 370              
3.1.2 2 x cable trench (D2) 1 070 m 107                 114 490              
3.1.3 3 x cable trench (D3) 490 m 144                 70 560                
4 MV Duct Banks under road crossing
4.1 Supply and installation of reinforced concrete encased 
duct banks under road crossing or concrete encased 
under plot crossing for 13.8KV cables, including 
excavation, backfilling and compaction, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all other related works for 
complete installation. 
4.1.1 5 x 200mm dia conduits (CR1) 85 m 1 100              93 500                
4.1.2 6 x 200mm dia conduits (CR2) 75 m 1 320              99 000                
4.1.3 7 x 200mm dia conduits (CR3) 40 m 1 540              61 600                
4.1.4 5 x 200mm dia conduits (CR1.1) 670 m 990                 663 300              
4.1.5 7 x 200mm dia conduits (CR3.1) 50 m 1 386              69 300                
4.1.6 3 x 200mm dia conduits (CR4.1) 210 m 595                 124 950              
ELECTRICAL
To Collection SR. 1 821 070            
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
5 Unit substation
5.1 Unit Substation, including Transformer, RMU, LV 
Distribution Panel, Grounding System, Concrete 
Foundation, and other accessories.
5.1.1 USS-C1 1000kVA (Loop C4) 1 No. 933 000          933 000              
5.1.2 USS-C2 1000kVA (Loop C3) 1 No. 933 000          933 000              
5.1.3 USS-C3 500kVA (Loop C1) 1 No. 573 000          573 000              
5.1.4 USS-C4 500kVA (Loop C3) 1 No. 573 000          573 000              
5.1.5 USS-C5 500kVA (Loop C2) 1 No. 573 000          573 000              
6 Distribution pillars, feeder pillars and connection 
pillars
6.1 Supply, install and connect distribution pillars, street 
lighting pillars and connection pillars, which include 
cabinets, fuses, circuit breakers, busbars, connectors, 
spares and spaces, earthing accessories, concrete 
footing, and other related materials. 5 No. 68 128            340 640              
7 Isolators
7.1 Including wiring, wireways, electrical boxes, and
other accessories.
7.1.1 Traffic Control Panel (TCP) 1 No. 62 804            62 804                
7.1.2 Irrigation controller (ICB) 5 No. 65 070            325 350              
ELECTRICAL
To Collection SR. 4 313 794            
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
8 Low voltage network cables
8.1 Supply and installation of low voltage cable laid direct 
buried, in conduits, or concrete encased ducts.  The 
work includes any necessary excavation, backfilling, 
cable tiles, warning tape with all accessories and 
hardwares.  The cables will be laid as shown on 
drawing.
8.1.1 4Cx185mm² AL/XLPE/STA/PVC + 1x70mm², 
0.6/1kV 2 200 m 107 235 400
8.1.2 4Cx25mm² AL/XLPE/STA/PVC + 1x16mm², 0.6/1kV
17 520 m 43 753 360
8.1.3 2C - 16mm² AL/XLPE/STA/PVC + 1x16mm² 50 m 36 1 800
9 LV cable bank
9.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
9.1.1 1 cable trench (D1) 6 680 m 184                 1 229 120            
9.1.2 2 cable trench (D2) 1 540 m 428                 659 120              
9.1.3 3 cable trench (D3) 1 360 m 520                 707 200              
9.1.4 4 cable trench (D4) 60 m 592                 35 520                
9.1.5 6 cable trench (D5) 380 m 622                 236 360              
9.1.6 8 cable trench (D6) 80 m 724                 57 920                
ELECTRICAL
To Collection SR. 3 915 800            
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
10 LV cable duct bank
10.1 Includes uPVC ducts, spacers, end plugs, pulling 
ropes, warning tape, cable glands, connectors, trench 
excavation, sand bedding, back-filling and compacting 
wherever required and other accessories (all quantities 
are provisional until verified against cable schedules)
10.1.1 5x110mm electrical ducts (LVCR1) 510 m 1 125              573 750              
10.1.2 6x110mm electrical ducts (LVCR2) 120 m 1 341              160 920              
10.1.3 7x110mm electrical ducts (LVCR3) 150 m 1 420              213 000              
10.1.4 8x110mm electrical ducts (LVCR4) 30 m 1 495              44 850                
10.1.5 9x110mm electrical ducts (LVCR5) 60 m 1 546              92 760                
10.1.6 11x110mm electrical ducts (LVCR6) 40 m 1 000              40 000                
10.1.7 12x110mm electrical ducts (LVCR7) 40 m 1 025              41 000                
ELECTRICAL
To Collection SR. 1 166 280
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BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
11 Street lighting
11.1 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings
(fixed base), and other accessories as specified and 
shown on drawing:
11.1.1 1 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
2x221W luminaires, Led's optic system 5102 and 
clear tempered flat glass diffuser for 144 XP-G2 
LED's, 27.387 LED's lumen, 23.855 luminaire lumen, 
natural white, 500mA operation current, 221W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
35 No. 19 900            696 500              
11.1.2 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
76 No. 16 991            1 291 316            
11.1.3 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
106 No. 12 095            1 282 070            
ELECTRICAL
To Collection SR. 3 269 886
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
11.2 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings
(Slip base), and other accessories as specified and 
shown on drawing:
11.2.1 1 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
2x221W luminaires, Led's optic system 5102 and 
clear tempered flat glass diffuser for 144 XP-G2 
LED's, 27.387 LED's lumen, 23.855 luminaire lumen, 
natural white, 500mA operation current, 221W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
5 No. 23 880            119 400              
11.2.2 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
48 No. 20 389            978 672              
11.2.3 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
75 No. 14 514            1 088 550            
11.3 Grounding and Bonding 1 Item 25 000            25 000                
ELECTRICAL
To Collection SR. 2 211 622
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BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
12 LV Signal Junction
12.1 Supply and installation of low voltage signal junction 
cable, laid in conduits or concrete encased ducts, and 
all the equipments to the perfect work of the system.  
The work includes any necessary excavation, 
backfilling, cable tiles, warning tape with all 
accessories and hardwares.  The cables will be laid as 
shown on drawing. 1 Item 35 000            35 000                
13 Connection/Interface
13.1 End Caps/ Connections to existing between phases C 
& D (provisional amount to be confirmed by 
Supervision team).
15 No. 400                 6 000                  
ELECTRICAL
To Collection SR. 41 000
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BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
ELECTRICAL
Page No. 6/1 7 113 875
Page No. 6/2 1 821 070
Page No. 6/3 4 313 794
Page No. 6/4 3 915 800
Page No. 6/5 1 166 280
Page No. 6/6 3 269 886
Page No. 6/7 2 211 622
Page No. 6/8 41 000
BILL NO. 6
ELECTRICAL
CARRIED TO SUMMARY SR. 23 853 327
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
1 50mm Primary telecom ducts
1.1 Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 50mm outside diameter in reinforced 
concrete encasement, with standard backfill above and 
nylon pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
1.1.1 4x3 communication ducts (50mm Dia.) 13 550 m 311                 4 214 050            
1.1.2 End caps 120 m 40                   4 800                  
2 20mm Secondary telecom ducts
2.1
Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 20mm outside diameter in concrete 
encasement, with standard backfill above and nylon 
pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
2.1.1 2x20mm communication ducts (20mm Dia.) 4 500 m 50                   225 000              
2.1.2 End caps 103 No. 26                   2 678                  
TELECOMS
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BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
3 Manholes
3.1
Supply and install  manholes as per Mobily 
specification including: manhole marking plate, 
plulling eye, marking plate, manhole cover, sump 
cover, frame, walls, earthing sleeve, ladder, ladder 
supports and ground preparation including trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
3.1.1 Mini Manhole Type 1 72 No. 7 558              544 176              
3.1.2 Manhole Type A 3 No. 9 947              29 841                
3.1.3 Two Cover Handhole 25 No. 9 808              245 200              
3.1.4 FDT Concrete Base for shared operator (CCSO), 
including protection post
3 No. 8 830              26 490                
4 Connection/Interface
4.1 Propose connection/interface with existing system 
including all necessary materials for interfacing, and 
other related civil works as per drawing.
4.1.1 Excavate, expose, remove end cap and prepare 
existing ducts ready for connection to continue ducts 
as shown on the drawings.
10 No. 3 029              30 290                
4.1.2 End Caps/ Connections to existing between phases C 
& D (provisional amount to be confirmed by 
Supervision team).
10 No. 400                 4 000                  
TELECOMS
To Collection SR. 879 997
KAEC - IV3 - PHASE 2.1 (Parcel C) - INFRASTRUCTURE FOR TENDER
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
TELECOMS
Page No. 9/1 4 446 528
Page No. 9/2 879 997
BILL NO. 9
TELECOMS
CARRIED TO SUMMARY SR. 5 326 525
Anexo I. Projeto de Infraestruturas Elétricas e de 
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SEC - Primary substation
110kV / 13,8kV
(To be done by
others).
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL D SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
PARCELS EF & C SITE BOUNDARY
TD-2.2I-G-E01





00 RP FR APISSUE FOR TENDER 31.08.17
LD2 - LOOP
PRIMARY SUBSTATION
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MV LOOPS SINGLE LINE DIAGRAMS
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION


















00 RP FR APISSUE FOR TENDER 31.08.17
- SECTOR D
MV LOOPS SINGLE LINE DIAGRAMS
LD3 - LOOP
PRIMARY SUBSTATION























































































































































































































© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
TENDER
IV3 TENDER DESIGN - PARCEL D
INDUSTRIAL VALLEY 3







MV LOOPS SINGLE LINE DIAGRAMS
Legend
1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE 13.8kV ELECTRICAL
LAYOUT DRAWINGS AND ALL RELEVANT SPECIFICATIONS.
2. CT AND VT WILL BE PROVIDED BY THE PRIMARY SUBSTATION CONTRACTOR.
3. THE BREAKING CAPACITY OF THE EARTH SWITCH MUST BE MATCH THE VALUE
OF THE MAX SHORT-CIRCUIT OF THE MV SWITCHBOARD SUBSTATION.
4. FOR R.M.U. BASE DETAILS REFER TO SEC DISTRIBUTION CONSTRUCTION
STANDARD SDCS-02 -"CONSTRUCTION STANDARD FOR UNDERGROUND
DISTRIBUTION NETWORK"
5. CONTRACTOR IS REQUIRED TO LIAISE WITH EEC ON THE PRIMARY SUBSTATION
CONNECTION.
FUTURE PLOT - LOOP FEEDER CABLE / RMU INSIDE THE
PLOT / PLOT INDENTIFICATION
PUBLIC SUBSTATION (MV / LV) - LOOP FEEDER CABLE /
RMU INSIDE THE PLOT / PLOT INDENTIFICATION

































































































































































Continuation from/to adjacent phase (Parcel C).
Contractor is to liaise and coordinate with the other phase contractor.
Refer to standard details for marking post or connection detail.
See table of setting out data for information about the coordinates.
Continuation from/to adjacent phase (Parcel C).
Contractor is to liaise and coordinate with the other phase contractor.
Refer to standard details for marking post or connection detail.
See table of setting out data for information about the coordinates.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
SHEET 01 OF 06
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and


































































































































































































































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E03-05
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD1




PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD3





Continuation from/to adjacent phase (Parcel C).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase (Parcel C).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information about
the coordinates.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED

































































































































































































































Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and










































































1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
SHEET 02 OF 06








































































































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E03-05




PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD3





Continuation from/to adjacent phase (Parcel C).
Contractor is to liaise and coordinate with the
other phase contractor.
Refer to standard details for marking post or
connection detail.
See table of setting out data for information about
the coordinates.
Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
























































































































































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E03-06

























































































PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD4
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED



































































































































































































































Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and










































































1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
SHEET 04 OF 06


















































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E03-06















































































CONTINUATION LINE - DRAWING 2.2I-G-E03-02
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD3
PROPOSED MV POWER CABLE
CIRCUIT 3C-500mm² Al
LOOP LD3
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XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED
kV -  KILOVOLT
MVA - MEGAVOLT-AMPERE
Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and






1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
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PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.




















XLPE - CROSS LINKED POLYETHYLENE
STA - STEEL TAPE ARMORED


































































































































































































































Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and












































































































































































1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE 13.8kV
NETWORK SINGLE LINE DIAGRAMS AND THE LOW VOLTAGE NETWORK
DRAWINGS AND DETAILS.
2. ALL MEDIUM VOLTAGE CABLING AND EQUIPMENT INDICATED ON THESE
DRAWINGS IS PROVISIONAL, SUBJECT TO FINAL AGREEMENT WITH SAUDI
ELECTRIC COMPANY (SEC).
3. ALL 13.8kV NETWORK IS TO MEET SEC SPECIFICATIONS AND REQUIREMENTS
AS A MINIMUM.
4. ALL 13.8kV INFRASTRUCTURES IS TO BE AGREED WITH THE ENGINEER PRIOR
TO COMMENCEMENT.
5. REFER TO CABLE INSTALLATION DETAILS FOR CABLE CONFIGURATIONS.
6. REFER TO THE SPECIFICATION FOR CABLE MARKER DETAILS. ALL DIRECT
BURIED CABLES SHALL BE ADEQUATELY COVERED BY CABLE TILES AND
HAZARD WARNING TAPE FOR THEIR FULL LENGTH, EACH CABLE SHALL HAVE
AN IDENTIFICATION MARKER ATTACHED TO IT AT REGULAR INTERVALS.
7. ALL SETTING OUT OF 13.8kV INFRASTRUCTURE IS TO BE AGREED WITH THE
ENGINEER PRIOR TO COMMENCEMENT.
8. ALL MEDIUM VOLTAGE CABLES TO BE 3C-500mm² Al, XLPE, STA, PVC.
9. ALL MEDIUM VOLTAGE CABLES TO BE DIRECT BURIED UNLESS OTHERWISE
SPECIFIED.
10. THE SUBSTATION GRID IS OUT OF THE WORK SCOPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.
PARCEL C SITE BOUNDARY
USS-xx
IV3.xxx
BULK SUPPLY POINT - ZONE PLOT
BULK SUPPLY POINT - PUBLIC SUBSTATION (MV / LV)
PROPOSED MEDIUM VOLTAGE POWER CABLE CIRCUIT
3C-500mm² FOR 13,8kV LOOP's
SEE TRENCH DETAILS IN DRAWING  2.2I-G-E09
CONNECTION TO THE NEXT PHASE
PROPOSED ELECTRICAL CROSSROAD DUCT BANK
SEE TRENCH DETAILS IN DRAWING 2.2I-G-E09
MV CORRIDOR USED BY HDR MV FEEDERS TO BE
CONNECTED TO IV3 AT LATER DATE AS REQUIRED.
TD-2.2I-G-E03
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PROPOSED LOW VOLTAGE POWER CABLE
4C-300mm² AL/XLPE/STA/PVC + 1x185mm² Cu/PVC,
0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE




SOURCE (STREET LIGHTING PANEL)
CIRCUIT NR.
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²





1. THIS SERIES OF DRAWINGS SHOULD BE READ IN CONJUCTION WITH THE
STREET LIGHT PANEL SINGLE LINE DIAGRAMS AND THE MEDIUM VOLTAGE
CABLE NETWORK DRAWINGS AND DETIALS.
2. ALL LOW VOLTAGE CABLING, STREET LIGHTING AND EQUIPMENT INDICATED ON
THESE DRAWINGS IS PRPOVISIONAL, SUBJECT TO SHOP DRAWINGS BEING
DEVELOPED BY THE CONTRACTOR. IT IS THE CONTRACTORS RESPONSABILITY
TO PREPARE SHOP DRAWINGS FOR LOW VOLTAGE AND STREET LIGHTING AND
TO OBTAIN APPROVAL FROM THE ENGINEER PRIOR TO INSTALLATION.
3. LOW VOLTAGE CIRCUITS SHALL BE 400/230V.
4. THE OPERATIONAL VOLTAGE FOR EACH STREET LIGHTING LUMINAIRE IS 230V.
5. ALL LOW VOLTAGE CABLES SHALL BE DIRECT BURIED EXCEPT AT ROAD
CROSSING AND ACROSS PLOT ACCESSES, WHERE CABLES SHALL BE
INSTALLED IN REINFORCED CONCRETE DUCT BANKS. REFER TO DUCT BANKS
DETAILS.
6. PERMISSIBLE VOLTAGE DROP FROM SOURCE TO THE LAST LUMINAIRE IN THE
STREET LIGHTING CIRCUIT SHALL NOT EXCEED 5%. REFER TO THE
SPECIFICATION FOR DETAILS.
7. ALL SETTING OUT OF LOW VOLTAGE INFRASTRUCTURE IS TO BE AGREED WITH
THE ENGINEER PRIOR TO COMMENCEMENT.
8. REFER TO DRAWINGS 2.2I-G-E13-01 & 2.2I-G-E13-02 FOR LIGHTING DETAILS.
9. THE LV INFRASTRUCTURE IS SHOWN INDICATIVELY AND THE SETTING OUT IS
TO BE DEVELOPED BY THE CONTRACTOR FOR APPROVAL BY THE ENGINEER.
ALL LV INFRASTRUCTURE IS TO BE LOCATED WITHIN THE ROW BOUNDARIES.
10. ALL IRRIGATION CONTROL PANELS TO BE RAINBIRD EPA SAT TYPE.
11. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED
AROUND MV CABLES TO PREVENT ANY UNAUTHORISED EXCAVATIONS.




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
TD-2.2I-G-E04




uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,














Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
NTS
TD-2.2I-G-E05
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
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2C - 2,5mm² Cu/PVC, 0.6/1kV

































































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV













































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV





















4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2C - 2,5mm² Cu/PVC, 0.6/1kV





































5 Traffic Signal Controller


























































































































2C - 2,5mm² Cu/PVC, 0.6/1kV























































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
































4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV
4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV









4C - 25mm² AL/XLPE/STA/PVC +
1x16mm² Cu/PVC, 0.6/1kV








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate
with the other phase contractor.
Refer to standard details for marking
post or connection detail.
See table of setting out data for
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.2I-G-E07





uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
TRAFFIC SIGNAL CONTROLLER CABINET AND
BOLLARD POST
DETECTOR LOOP (ILLUSTRATIVE)
P DESTRIAN SIGNAL HEAD
ADDITIONAL HANDHOLE
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and






















































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E07-10

























































CONTINUATION LINE - DRAWING 2.2I-G-E07-11
Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.




Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.2I-G-E07














uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and





































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E07-11
06
07
Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
See table of setting out data for information
about the coordinates.
Continuation from/to adjacent phase
(Parcel C).
Contractor is to liaise and coordinate with
the other phase contractor.
Refer to standard details for marking post
or connection detail.
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.2I-G-E07














uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and

















































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E07-12
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.2I-G-E07














uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and

































































































































































































































































































































































































































































































































































































































































































































































































































































































































CONTINUATION LINE - DRAWING 2.2I-G-E07-12
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CONTRACTOR TO CONFIRM WITH SITE
ENGINEER THE COORDINATION WITH









2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
TD-2.2I-G-E07











Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and






uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE
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2. MAIN LIGHTING CONTRACTOR CIRCUIT BREAKERS SHALL BE HOUSED IN A
SEPARATE PANEL MOUNTED AT THE END OR ON THE SIDE OF TRANSFORMER.
THIS PANEL SHALL HAVE PAD LOCKABLE DOORS INDEPENDENT OF THE HIGH
VOLTAGE SECTION.
3. THIS DRAWING IS FOR INDICATIVE PURPOSE ONLY. THE FINAL DRAWING SHALL
REFLECT ACTUAL INSTALLATION TOTAL LOAD AND VOLTAGE DROP.
4. THE INGRESS PROTECTION (IP) FOR THE STREET PANEL'S WILL BE MINIMUM OF
IP65.
5. CONTRACTOR TO BE FULLY CONCERNED WITH SAFETY OF WORKING NEAR LIVE
MV CABLES. A HOARDING BARRIER/ SAFETY FENCING IS TO BE ERECTED




PARCEL D SITE BOUNDARY
DISTRIBUTION PILLAR
PROPOSED LOW VOLTAGE POWER CABLE 4C-300mm²
AL/XLPE/STA/PVC + 1x185mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2x(4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC), 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-185mm²
AL/XLPE/STA/PVC + 1x70mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-70mm²
AL/XLPE/STA/PVC + 1x35mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 4C-25mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
PROPOSED LOW VOLTAGE POWER CABLE 2C-16mm²
AL/XLPE/STA/PVC + 1x16mm² Cu/PVC, 0.6/1kV
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uPVC DUCT BANK FOR ROAD CROSSING, SIZE IS
4x110mm OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)





15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 2x221W LUMINAIRES, LED'S OPTIC
SYSTEM 5102 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 144 XP-G2 LED'S, 27.387 LED'S
LUMEN, 23.855 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 221W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, 1MT DISTANCE BETWEEN LUMINAIRES,
TILT ANGLE 5º, 2MT BRACKET.
15MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE, SPUN ALUMINIUM BODY,
EQUIPED WITH 1x174W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 112 XP-G2 LED'S, 22.301 LED'S
LUMEN, 18.253 LUMINAIRE LUMEN, NATURAL
WHITE, 500MA OPERATION CURRENT, 174W
POWER CONSUMPTION AND COMPLETE WITH
BUILT IN ELECTRONIC LED DRIVER 120-277V/60HZ,
IP66, IK08, TILT ANGLE 5º, 2MT BRACKET.
10MT POLE TOP MOUNTED LED URBAN AND ROAD
LIGHTING FIXTURE,  SPUN ALUMINIUM BODY,
EQUIPED WITH 1x75W LUMINAIRE, LED'S OPTIC
SYSTEM 5103 AND CLEAR TEMPERED FLAT GLASS
DIFFUSER FOR 48 XP-G2 LED'S, 9.167 LED'S LUMEN,
7.698 LUMINAIRE LUMEN, NATURAL WHITE, 500MA
OPERATION CURRENT, 75W POWER
CONSUMPTION AND COMPLETE WITH BUILT IN
ELECTRONIC LED DRIVER 120-277V/60HZ, IP66,
IK08, TILT ANGLE 5º, 2MT BRACKET.
SLP-XX - YW
CIRCUIT PHASE















Allow for all protection to existing electrical cables
located on the project site to ensure the safe
execution of new project works and safety of the
construction personnel whilst working in the
proximity of the existing electrical cables. Contractor
must allow for compliance to all current safety
standards and provision of any attendance required
to fulfil. The approximate extent as indicated on the
drawings provided in the tender however it is the
contractor responsibility and duty to verify at time of
tender the location and extent of the cables and



























































































































































































































































































































































































































































































































































































































































































































































LV-T LV-T LV-T LV-T
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SCALE - 1:500 - :
HIGHWAYS
LV SIGNAL JUNCTION
1. TRAFFIC SIGNAL LAYOUT SHOULD BE TREATED AS
INDICATIVE ONLY SUBJECT TO SPECIALIST CONTRACTOR
DESIGN.
2. EACH LOOP AND FEEDER PILLAR IS TO BE SEPARATELY
CABLED, DETECTOR LOOPS ARE SHOWN ILLUSTRATIVE
ONLY AND THE PRECISE LOCATION, CONFIGURATION AND
DIMENSIONS ARE TO BE AGREED WITH THE ENGINEER AND
THE DESIGN SPECIFIED BY THE SIGNAL CONTRACTOR.
LEGEND
PROPOSED REINFORCED CONCRETE
ENCASED UPVC DUCT FOR TRAFFIC SIGNALS
SIZE IS 2x 2x110mm OTHERWISE NOTED.
PROPOSED DIRECT BURIED UPVC CONDUITS
FOR TRAFFIC SIGNALS
LOW VOLTAGE CABLE DIRECT BURIED IN
1x110mm DIA. uPVC DUCT
CONCRETE ENCASED uPVC DUCT BANK FOR
ROAD CROSSING, SIZE IS  2x110mm
OTHERWISE NOTED.
HANDHOLE / JUNCTION BOX
DETECTOR CHAMBER
TRAFFIC SIGNAL POLE CHAMBER
TRAFFIC SIGNAL (PRIMARY)
TRAFFIC SIGNAL (SECONDARY)
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DETAIL - D1
MV TRENCH CONFIGURATION DETAIL
- ROAD / SIDEWALK TRENCH CONFIGURATION DETAIL





























(A) - VARIABLE HEIGHT:






























































(A) - VARIABLE HEIGHT: MUST































(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS
1800






































UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;






















































(A) - VARIABLE HEIGHT: MUST CONTAIN
ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT
LAYERS;








UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;
UPVC DUCT DIA Ø200mm
300 300 300 300
STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC
(EPOXY COATED STIRRUPS)
Ø12 @ 300







UPVC DUCT DIA Ø200mm








UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;







UPVC DUCT DIA Ø200mm
(A) - VARIABLE HEIGHT: MUST CONTAIN ALL ROAD PAVEMENT LAYERS;



















































































































































CABLE TILE CABLE TILE CABLE TILE CABLE TILE
FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE
FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE FINISH ROAD / FOOTPATH SURFACE
FINISH ROAD / FOOTPATH SURFACEFINISH ROAD / FOOTPATH SURFACEFINISH ROAD / FOOTPATH SURFACE







UPVC DUCT DIA Ø200mm
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE 13.8kV
ELECTRICAL LAYOUT DRAWINS AND ALL RELEVANT SPECIFICATIONS.
3. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
NTS
ELECTRICAL
MV TRENCH CONFIGURATION DETAIL
TD-2.2I-G-E09














































































RMU TRANSFORMER MOUNTING DETAIL
RING MAIN UNIT
SCALE: NTS
RMU INSTALLATION DETAIL ANGLED CABLE FRONT ENTRY
RING MAIN UNIT 
































































300/500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION C-C
300/500 kVA UNIT SUBSTATION
SCALE: NTS
SECTION A-A








































CONCRETE COMPRESIVE STREGHT 300 KG/CM²
SOIL BEARING CAPACITYSCALE: NTS
OVER ALL PLAN FOR FOUNDATION
















UP TO 300 KVA 1800 1500 2200























































































300/500 kVA UNIT SUBSTATION
SCALE: NTS
SIDE VIEW
300/500 kVA UNIT SUBSTATION
SCALE: NTS
PLAN
300/500 kVA UNIT SUBSTATION
G.L.G.L.
PLAN AND SIDE VIEWS FOR FOUNDATION 300/500 kVA UNIT SUBSTATION
PLAN AND SIDE VIEWS FOR 3WAYS RMU
300/500 kVA UNIT SUBSTATION
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL DIMENSIONS ARE FOR REFERENCE ONLY AND SUBJECT TO
MANUFACTURER'S APPROVED SHOP DRAWINGS.
3. ALL EQUIPMENT SHALL COMPLY WITH THE LATEST IEC STANDARDS.
NTS
ELECTRICAL
UNIT SUBSTATION & RING MAIN UNIT
TD-2.1I-G-E10

























































































13 12 14 15
1 2 3 4 5




















































TYPICAL GROUNDING DETAILS INDOOR
TERMINATION OF MV THREE CORE CABLE
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. CABLE SPLICING AND TERMINATION SHALL BE PERFORMED BY SEC CERTIFIED
PERSONNEL.











00 RP FR APISSUE FOR TENDER 31.08.17














FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
400

















LV CROSS ROAD: DUCT BANK CONFIGURATION DETAIL

















































FINISH ROAD / SIDEWALK SURFACE
(A) - VARIABLE HEIGHT: MUST CONTAIN























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN




























(A) - VARIABLE HEIGHT: MUST CONTAIN


































































200 200 200 200
BACKFILL
WARNING TAPE (6'')



























































































STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC
CABLE TILE CABLE TILE CABLE TILE CABLE TILE CABLE TILE
CABLE TILE CABLE TILE CABLE TILE
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE OR
FINAL GROUND LEVEL
FINISH ROAD / SIDEWALK SURFACE FINISH ROAD / SIDEWALK SURFACE FINISH ROAD / SIDEWALK SURFACE
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2. ALL THE DUCTS DIAMETERS REFER TO OUTSIDE DIAMETER.
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LV TRENCH CONFIGURATION DETAIL

















FINISH ROAD / SIDEWALK SURFACE
80
0
(A) - VARIABLE HEIGHT: MUST




















(A) - VARIABLE HEIGHT: MUST CONTAIN

















(A) - VARIABLE HEIGHT: MUST CONTAIN














































UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
UPVC DUCT DIA Ø110mm
CONCRETE
UPVC DUCT DIA Ø110mm
















(A) - VARIABLE HEIGHT: MUST CONTAIN





















UPVC DUCT DIA Ø110mm
150
STACKED CONDUITS TO BE APPROVED BY SUPERVISION TEAM PENDING APPROVAL BY SEC
BACKFILL BACKFILL BACKFILL
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NTS
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15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 174 W LUMINAIRE. 
10000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
FOR INSTALLATION OF 1 X 75 W LUMINAIRE. 
STEEL COLUMN STEEL COLUMN






15000 MILLIMETERS HEIGHT METAL POLE WITH ONE BRACKET 
(2000 MM LONG; 5º SLOP; INSTALL ON THE TOP) 
































SOLID BRASS SLUG WHEN
CONNECTED TO NEUTRAL
PROVIDE WHITE NUT AND
INSULATING BOOT FUSE HOLDER INSULATING BOOT
RECEPTACLE
BREAKAWAY
BREAKAWAY TYPE FUSE CONNECTOR (SCREW TYPE) DETAIL
TYPICAL CONNECTION OF LIGHTING POLES
THREE PHASE, 4 WIRES
INCOMING LIGHTING
GROUND ROD CABLE 2 CONDUCTORS
OUTGOING LIGHTING
MCB AND TERMINAL BLOCK
EACH POLE TO HAVE SUITABLE
NOTE:
TO PULL OUT FUSE HOLDER
BOX FOR SERVICING
LEAVE ENOUGH WIRE SLACK
OPENING
EXCESS DOOR
SOLID LINK ON NEUTRAL
OUT TO MCB AND
TERMINAL BLOCK
LIGHT POLE CUT































Eave ave0 1 G G1 2
3 0.4 0.5 35-40 1:3 1:6
1 0.25 0.4 10-12 1:4 1:8
0.5 0.25 0.4 6-8 1:10 -
EXTRACT FROM KSA MOC HIGHWAY DESIGN MANUAL VOL. 2
BOOK 2 OF 2 DESIGN OF ROADWAYS. TABLE 1.11.1
LIGHTING DESIGN CRITERIA
NOTE:  
- CONTRACTOR TO PROVIDE AS PART OF SHOPE DRAWING
SUBMISSION A COMPLETE STREET LIGHTING DESIGN 























- LUMINAIRE WITH 2x221W;
- OPTIC LED'S SYSTEM 5102;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
144 XP-G2 LED'S;
- 27.387 LED'S LUMEN, 23.855 LUMINAIRE LUMEN;
- LED DRIVER 120-277V/60HZ;
- IP66, IK08;
- LUMINAIRE WITH 1x174W;
- OPTIC LED'S SYSTEM 5103;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
112 XP-G2 LED'S;
- 22.301 LED'S LUMEN, 18.253 LUMINAIRE LUMEN;
- LED DRIVER 120-277V/60HZ;
- IP66, IK08;
- LUMINAIRE WITH 1x75W;
- OPTIC LED'S SYSTEM 5103;
- CLEAR TEMPERED FLAT GLASS DIFFUSER FOR
48 XP-G2 LED'S;
- 9.167 LED'S LUMEN, 7.698 LUMINAIRE LUMEN;





LUMINAIRES AND POLES SUMMARY
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POLE AND LUMINAIRE DETAIL
TD-2.2I-G-E13
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SELF-TAPPING SCREW FOR MOUNTING. REFLECTOR SHALL BE
INSTALLED ON ALL LIGHTING POLES; (10m HEIGHT) LIGHTING POLES
INSTALLED ON MEDIANS SHALL HAVE A WHITE REFLECTOR ON EACH
SIDE OF  THE POLE FACING ONCOMING TRAFFIC WHITE. LIGHTING
POLE INSTALLED AT THE EDGE OF ROADWAY SHALL HAVE ONE
YELLOW REFLECTOR FACING ONCOMING TRAFFIC
































13.8K DUCT OR DIRECT
BURIED CABLE TO INTERFACE
DIRECT BURIED CABLE OR CABLE IN








































STREET LIGHTING ELECTRICAL CONNECTION
ARRANGMENT TO PILLAR AND TRANSFORMER
WARNING MARKER AND POST DETAILS



















LOUVERED PANEL DESIGNED TO ENSURE
ADEQUATE AIR CIRCULATION AND TO
EXCLUDE RAIN EQUIPPED WITH REUSABLE
































































3No SLIP BASE BOLT, ASSEMBLIES,
24ØX1000 LONG HS BOLT, FLAT
WASHER & 2 PLATE WASHERS
PLATE WASHER-13mm THICK
KEEPER PLATE-1mm THICK
3 No LEVELING NUTS UNDER
ANCHOR PLATE
STAINLESS STEEL 3x24 Ø
ANCHOR BOLT TYPE A OR TYPE B
BASE PLATE 25mm THICK WELDED
TO POLE
BOTTOM SLIP BASE PLATE
32mm THICK
25mm THICK MORTAR FILL
150mm ABOVE  FINISHED SURFACE
WHERE THERE IS NO ELEVATED











TOP BASE PLATE 
BOTTEM BASE PLATE 
KEEPER PLATE
ANCHOR PLATE 



























































BOTTEM BASE PLATE DETAIL
(WELDED TO THE ANCHOR PLATE)
ANCHOR PLATE DETAIL
TOP BASE PLATE, KEEPER PLATE,
BOTTOM BASE PLATE, ANCHOR PLATE
























H SLOTS TO SUIT 'J' TYPE





































TABLE A - SLIP PLATE DIMENSIONS 
SLIP BASE SECTION - TYPICAL LIGHT POLE FOUNDATION
ON THE SIDE OF THE ROAD 
FRONT VIEW SIDE VIEW
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
POLE AND LUMINAIRE DETAIL
TD-2.2I-G-E13
























































LOW LEVEL FIXING POLE








8mmØ hOLE WITH THREAD
CABLE ENTRANCE
HOLE Ø14mm FOR


































TRAFFIC CONTROLLER FOUNDATION DETAILS 1









































































TO NEAREST TELECOM MANHOLE
GROUND ROD
TO LIGHTING DISTRIBUTION PILLAR
TWO EACH END)
7-Ø8 (THREE, AT CENTER,
TO TRAFFIC SIGNAL LIGHTS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
NTS
ELECTRICAL
TRAFFIC SIGNALING SYSTEM DETAILS
TD-2.2I-G-E14
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LOOP INSTALLATION AT THE
CURBSTONE (TYPICAL)
COVER
50 OR 75 uPVC PIPE










300mm x 300mm CLEAR OPNING

















1/C - 2.5mm² CORE GLASS BRAIDED
NYLON JACKETED PVC INSULATED






















LEAD IN CABLE SOLDERED CONNECTION LOOP WIRE
WATER PROOF CONNECTION BETWEEN
LOOP & LEAD - IN CABLE USING PURPOSE
MADE EPOXY CABLE JOINT
LOOP LEAD - IN CONNECTION
DETECTOR LOOP (TYPICAL)
N TURNS FOR EACH LOOP
LOOP WIRE
TO LEAD - IN CONNECTION












































O.C. BOTH WAYS EPOXY - COATED
UPVC PIPE








































NON TRAFFIC AREA DUCT
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NTS
ELECTRICAL
TRAFFIC SIGNALING SYSTEM DETAILS
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PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.








































1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   MINIMUM BEND RADIUS TO BE 10 x OUTSIDE DIAMETER OF DUCT.
3.   DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
4.   ALL DISTRIBUTION/FEEDER DUCTS TO BE USED SHALL BE HDPE;(PE-100, PN-16,
SDR-11) DUCT 50mm OD, 40.8mm ID, WALL THICKNESS 4.6mm.
5.   ALL SERVICE DUCTS/PLOT CONNECTION TO BE USED SHALL E THE 20mm O.D.
HDPE DUCTS.
6. UNDERGROUND DUCTS SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER. A DRAINAGE SLOPE SHALL BE PROVIDED
TOWARDS THE CHAMBER FROM THE CENTER OF THE DUCT RUN OF NO LESS
THAN 10mm PER METER.
7. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPER MOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
A. 250mm - 520mm WHEN INSTALLED IN THE FOOTWAY;
B. 600mm - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY;
WHERE THIS IS NOT POSSIBLE, ALTERNATIVE DEPTHS SHALL BE AGREED WITH
THE ENGINEER.
8. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
A. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN 
    BE PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
B. THE DUCT INFRASTRUCTURE IS PRESSURE TESTED TO 150 PSI (10 BAR).
C. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND
     HANDHOLES AND PLOT CONNECTION POINTS.
9. THE BASE OF RENCHS WILL BE COVERED WITH A BED OF 25mm OF WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
10. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATIBLE WITH THE
MANHOLE OR HANDHOLE RACKING TYPICALLY 2,3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
11. MARKER TAPE SHALL BE LAID 200mm - 250mm ABOVE EACH DUCTWAY.
12. IRRESPECTIVE OF THE SPECIFICATIONS PROVIDED AS A PART OF THE
CONTRACT DOCUMENTS, ALL MATERIALS TO BE USED SHALL CONFORM TO THE
LATEST SPECIFICATIONS OF MOBILY. SUCH MATERIALS SHALL INCLUDE DUCTS,
DUCT SEALS, DUCT PLUGS, MANHOLES, MANHOLE IDENTIFICATION AND SIGN
PLATES, ETC.
13. PROVIDE ALL EMPTY  DUCTS WITH APPROVED TYPE OF NYLON ROPE/PULL
TAPE AND PLUG CAP.
14. ALL IDENTIFICATIONS AND SIGN PLATES MUST BE BOTH IN ENGLISH AND
ARABIC.
15. WHERE MAIN DUCTS CONTAIN SUB-DUCTS THEY MOST BE SEALED AT ALL
MANHOLE LOCATIONS BY USING APPLICABLE DUCT PLUG.
Additional Notes
PARCELS EF & D SITE BOUNDARY
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16. THE SUB-DUCT ITSELF MUST BE SEALED AT ALL MANHOLE LOCATIONS. THE





















































































































































































































































































































































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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Two Cover Handhole to service the
telecom tower.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
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Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.










































































































































































Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.
See table of setting out data for information
about the coordinates.
Connection to the next phase.
4x3x50mm Ducts.
Duct will be capped and marked.























© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in
writing) their rights under s.77 to 89 of the Copyright, Designs and Patents Act 1988.
DO NOT SCALE THIS DRAWING.
Location Plan
IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE




HEALTH AND SAFETY INFORMATION
Notes
OWNER
 ,THE ECONOMIC CITY
Jeddah  ,21482P.O.Box 8299
Kingdom of Saudi Arabia
Tel: +966 (2) 6999 555
Fax: +966 (2) 6999 988
www.emaar.com
TENDER
IV3 TENDER DESIGN - PARCEL D
INDUSTRIAL VALLEY 3
PROJECT DATUM'S TO BE USED ARE WGS84 AND
JEDDAH MEAN SEA LEVEL 1969.

























































































































































































































































FDT - FIBRE DISTRIBUTION TERMINAL
MINI MANHOLE TYPE 1
TWO COVER HANDHOLE
PROPOSED ANTENNA LOCATION AS PER LAND USE
BASE PLAN
PROPOSED 50mm COMUNICATIONS DUCTS
PROPOSED PLOT CONNECTION
PROPOSED CCTV CAM CONNECTION
1. REFER TO DRAWING 2.2I-G-T01 FOR TELECOMMUNICATIOS NOTES AND SHEET
LAYOUT.
2. FOR TYPYCAL ROW SECTIONS, REFER TO DRAWING 2.2I-C-H13
TAMPONADE - CONNECTION TO THE NEXT PHASE
PROPOSED 20mm COMUNICATIONS DUCTS
PROPOSED TELECOMMUNICATIONS
CROSSROAD DUCT BANK














































































































































































































































































































































































































































































































































































CONTINUATION LINE - DRAWING 2.2I-G-T02-12
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Connection to the next phase.
4x3x50mm Ducts.
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See table of setting out data for information
about the coordinates.
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CONTINUATION LINE - DRAWING 2.2I-G-T02-12
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(TO BE INSTALLED BY MOBILY).
CABLE BRACKET SUPPORTS








25Ømm EARTHING SLEEVE LADDER SUPPORT
LADDER
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.2I-G-T06.
TELECOMMUNICATIONS
MINI MANHOLE TYPE 1 DETAILS


















































COVER DESIGN TO BE AGREED
WITH ENGINEER AND MOBILY
REPRESENTATIVE ON SITE.
CAST IRON MANHOLE COVER TO LOAD CLASS B125
(FOOTWAYS) OR D400 (CARRIAGEWAYS) OF BS EN











Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






BARS @ 150mm C/C IN
BOTH DIRECTIONS.
Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm @ 300mm O.C.AT
BOTHWAYS.
Ø14mm @ 300mm C/C
IN BOTH DIRECTIONS.






Ø14mm @ 100mm C/C
IN BOTH DIRECTIONS.
Ø14mm NECK RING
BARS @ 150mm C/C IN
BOTH DIRECTIONS.
SCALE 1:20
SCALE 1:20 SCALE 1:20
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.2I-G-T06.
TELECOMMUNICATIONS
MANHOLE TYPE A DETAILS
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1. ALL DIMENSIONS SHOWN ARE IN MILLIMETRES, UNLESS OTHERWISE NOTED.
2.   ALL REINFORCED CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE
STRENGTH OF 317 KG/cm² (4500 PSI).
3. REINFORCED STEEL SHALL BE ROUND DEFORMED BARS OF 4200 KG/cm².
4. LAP SPLICES TO BE 40 x BAR DIAMETER OR AS INDICATED IN THE DRAWING.
5. MINIMUM CLEAR COVER TO THE REINFORCEMENT SHALL BE PROVIDED AS
FOLLOWS:
A. 19mm - SLAB
B. 36mm - WALLS, COLUMNS AND BEAMS.
C. 75mm - FOOTINGS AND ALL REINFORCED CONCRETE THAT IS CAST AND  
        EXPOSED PERMANENTLY TO EARTH.
6. THE DRAWINGS AND THE DIMENSIONS SHOWN IN THESE DETAILS ARE TAKEN
FROM THE MOBILY DOCUMENT "DESIGN GUIDELINES FOR ACESS NETWORK
DEVELOPMENT (AND+) PHASE II" REV.04 DATE FEB 2014.
7. CONDUITS SHALL ENTER AND EXIT THE MANHOLE IN A STRAIGHT LINE METHOD,
THE REMAINING PARALLEL WALLS ARE TO REMAIN FREE OF CONDUIT ENTRY
AS THESE WALLS WILL BE REQUIRED TO ENABLE CABLE AND CLOSURE,
SUPPORT AND SPLICING OPERATIONS.
8. PULLING IRONS SHALL BE PROVIDED ON OPPOSITE SIDES OF THE DUCTS,
RATED AT 10000 POUNDS PULLING TENSION.
9. INSTALL REMOVABLE HARDWARE INCLUDING PULLING EYES, CABLE
STANCHIONS, CABLE ARMS AND INSULATOR AS REQUIRED FOR INSTALLATION
AND SUPPORT OF CABLES AND CONDUCTORS. SELECT ARM LENGTH TO BE
LONG ENOUGH TO PROVIDE SPARE SPACE FOR FUTURE CABLES BUT SHORT
ENOUGH TO PRESERVE ADEQUATE WORKING CLEARANCES WITHIN THE
MANHOLE.
10. THE CONTRACTOR HAS TO ENSURE THAT ALL DUCTS ARE ADEQUATELY
SEALED OFF.
11. LADDER SUPPORT BAR TO SAME DETAIL AS MANHOLE STEP.
12. ALL WATER STOPS SHOULD BE OF THE CENTER WATER BULB TYPE ONLY.
13. FOR DETAILS OF MANHOLE ACCESSORIES AND TYPICAL TRENCH DETAILS
REFER TO DRAWING 2.2I-G-T06.
TELECOMMUNICATIONS
TWO COVER HANDHOLE DETAILS










MANHOLE MARKING PLATEMANHOLE LADDER
PULLING EYE
MINI MANHOLE SUMP COVER
MANHOLE LADDER SUPORT











SHOWN TO BE INSTALLED AT 1.5m






















































TO NEXT EARTH ROD
IF REQUIRED
2.110mm O.D.UPVC PIPE(CLASS5)
3.DOUBLE CONNECTION CLAMP CONNECTOR (OR2-SINGLE CONNECTION CLAMPS)
4.EARTH ROD,COPPER OR FUSH0N COPPER CLAD STEEL LENGTH 3.00m
EARTHROD INSTALLATION DETAIL




SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m























SHOWN TO BE INSTALLED AT 1.5m






































TELCR1 - 4x3DUCTS TELCR2 - 3x3DUCTS







































































































































































1.CIRCULAR PRECAST CONCRETE CAP MESH REINFORCED WITH LOCATING BOSS.
NUT
SPACER,SPACER ASSEMBLY AS
SHOWN TO BE INSTALLED AT 1.5m
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MANHOLE & HANDHOLE ASSEMBLY DETAILS
SHEET 01 OF 01
TD-2.2I-G-T06
1. THE FOLLOWING MATERIALS SHALL FORM AS THE BASIC COMPONENTS OF
TYPICALMANHOLE HARDWARE WHICH ARE CONSISTING OF THE FOLLOWING:
A) MANHOLE COVER/FRAME ASSEMBLY:
1. THE MANHOLE COVER/FRAME ASSEMBLY SHALL BE AS PER MOBILY
STANDARDS.
2. THE MANHOLE COVER AND FRAME SHALL BE MANUFACTURED FROM CAST
KIRON COMPLIANT WITH AN APPROPRIATE GRADE OF IRON FROM BS-1452 OR
EQUIVALENT OR AN APPROPRIATE SPHERICAL GRAPHITE CAST IRON. THE
COVER AND FRAME SHALL BE BLACK IN COLOR AND COMPLY WITH THE
DIMENSIONS AS SHOWN.
3. THE MANHOLE COVER SHALL HAVE DIMENSIONS AS SHOWN ON THE
DRAWINGS. THE FRAME AND COVER SHALL BE DESIGNED SO THAT THEY ARE
INTERCHANGEABLE AND FIT TOGETHER IN SUCH A WAY THAT THE COVER
DOES NOT ROCK ON THE FRAME.
4. THE COVER AND FRAME SHALL INCLUDE A LOCKING BOLT SYSTEM WHICH
FASTENS THE COVER ON TO THE FRAME. THE BOLT SHALL BE APPROXIMATELY
10mm DIAMETER AND HAVE A UNIQUE HEAD DESIGN TO MINIMIZE
UNAUTHORIZED ACCESS TO THE MANHOLE.
5. THE FRAME SHALL HAVE FOUR EVENLY SPACED HOLES WITH A DIAMETER OF
APPROXIMATELY 20mm, SUFFICIENT TO ACCOMMODATE A SHACKLE FOR
LIFTING PURPOSES.
6. MANHOLE COVERS AND FRAMES SHALL BE DESIGNED TO WITHSTAND THE
MAXIMUM TRAFFIC LOADS TO BE EXPECTED IN SAUDI ARABIA.
7. THE COVER AND FRAME SHALL BE COMPLETELY COATED WITH A BITUMINOUS
MATERIAL TO REDUCE CORROSION.
8. FOR DETAILS OF MANHOLES AND HANDHOLES REFER TO THE DRAWINGS
2.2I-G-T03, 2.2I-G-T04, 2.2I-G-T05.
B) MANHOLE ACCESSORIES:
1. ALL MANHOLE ACCESSORIES SHOWN IN THIS DRAWING ARE AS PER MOBILY
STANDARDS.
2. INTENDED USE:
a. PULLING EYE - INSTALLED IN MANHOLE OPPOSITE THE DUCT ENTRY FACE AS
AN ANCHOR FOR CABLE INSTALLATION.
b. SUMP COVER - INSTALLED OVER THE SUMP IN MANHOLE FLOOR.
c. CABLE BRACKET & BRACKET SUPPORT - TO BE INSTALLED BY MOBILY AND
EXCLUDED FROM THIS CONTRACT.
d. LADDER - PROVIDES A SECURE AND EASY ENTRY TO AND EXIT FROM THE
MANHOLE.
e. MARKING PLATE - INSTALLED IN THE MANHOLE ENTRANCE FOR IDENTIFICATION
PURPOSES.
C) EARTHING HARDWARE:
1. THE EARTHING HARDWARE TO BE USED SHALL BE COMPLIANT TO MOBILY
STANDARDS.
2. THE EARTHING HARDWARE SHALL BE USED IN THE FOLLOWING EARTHING
SYSTEMS:
a. CABINETS AND DISTRIBUTION POINTS(DPS) EARTHING SYSTEM FOR EARTHING
TERMINAL BLOCKS AND CABLES.
b. MANHOLE EARTHING SYSTEM FOR EARTHING CABLES.
c. CABLE VAULT EARTHING SYSTEM FOR EARTHING CABLES.
D) TRENCH DETAILS:
1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. DUCTWAYS WILL BE FORMED OF RIGID NON METALLIC CONDUIT HDPE IN
ACCORDANCE WITH MOBILY REQUIREMENTS.
3. UNDERGROUND DUCT SHALL BE INSTALLED SO THAT A SLOPE EXISTS AT ALL
POINTS OF THE RUN, ALLOWING DRAINING AND PREVENTING THE
ACCUMULATION OF WATER.
Additional Notes
4. DRAIN SLOPE SHALL BE PROVIDED TOWARDS THE CHAMBER FROM THE
CENTER OF THE DUCT RUN OF NO LESS THAN 10mm PER METER.
5. THE SECTION LENGTH OF DUCT RUNS SHALL NOT EXCEED 183 METERS
BETWEEN PULLING POINTS UNLESS OTHERWISE AGREED WITH MOBILY.
6. ON COMPLETION OF THE DUCT INSTALLATION THE CONTRACTOR SHALL
ENSURE THE FOLLOWING:
  a. DUCTS ARE APPROPRIATELY CLEANED UNTIL A MANDREAL OR SLUG CAN BE 
PULLED THROUGH PROVING THE DUCT SATISFACTORY FOR USE.
  b. THE DUCT INFRASTRUCTURE SHALL BE PRESSURE TESTED TO 150 PSI(10 
BAR).
  c. GAS TIGHT SEALS ARE PROVIDED FOR DUCTWORK AT ALL MANHOLES AND 
HANDHOLES AND PLOT CONNECTION POINTS.
7. THE BASE OF TRENCHS WILL BE COVERED WITH A BED OF 25mm WELL
COMPACTED FINE FILL MATERIAL BUT THIS SHOULD BE INCREASED TO AT
LEAST 65mm IN ROCKY GROUND.
8. IN ACCORDANCE WITH MOBILY STANDARDS, DUCTS SHOULD PREFERABLY BE
INSTALLED SO THE MINIMUM DEPTH FROM THE FINISHED GROUND LEVEL TO
THE CROWN OF THE UPPERMOST 50mm DUCT, OVER THE ENTIRE LENGTH OF
THE RUN, FALLS IN THE FOLLOWING RANGE:
  a. 250 - 520mm WHEN INSTALLED IN THE FOOTWAY.
  b. 600 - 1000mm WHEN INSTALLED IN THE CARRIAGEWAY. WHERE THIS IS NOT
POSSIBLE, ALTERNATIVE DEPHTS SHALL BE AGREED WITH THE ENGINEER.
9. THE ARRANGEMENT OF DUCTS IN A RUN SHOULD BE COMPATOIBLE WITH THE
MANHOLE OR HANDHOLE RACKING, TYPICALLY 2, 3 OR 4 DUCT WIDE
ARRANGEMENTS ARE PREFERRED.
10. DUCTS BANKS ARE TO BE CONCRETE ENCASED IN ACCORDANCE WITH THE
TRENCH DETAILS.
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KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
1 Medium voltage cables
1.1 Supply and installation of SEC Approved 13.8kV 
underground XLPE insulated steel taped armoured 
aluminium cables in trenches and into individual lots. 
The cables to be buried directly except at road 
crossings where they shall be installed in concrete 
encased ducts.The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings.
1.1.1 3C x 500mm² (12/20kV(Un) - 24kVUn.max)  
Al/XLPE/STA/PVC
1.1.1.1LD1 3 220 m 340                 1 094 800            
1.1.1.2LD2 3 100 m 340                 1 054 000            
1.1.1.3LD3 3 915 m 340                 1 331 100            
1.1.1.4LD4 3 265 m 340                 1 110 100            
2 Medium voltage tube
2.1 Supply and installation of uPVC pipes, installed in 
open trench,  including spacers, end plugs, pulling 
ropes. The work shall include the necessary 
termination and splicing kits, cable supports, 
termination of the cables at both ends as shown on 
drawings, including all work and accessories needed 
to properly seated.
2.1.1 200mm 8 035 m 175                 1 406 125            
ELECTRICAL
To Collection SR. 5 996 125            
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
3 MV cable bank
3.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
3.1.1 1 x cable trench (D1) 3 990 m 77                   307 230              
3.1.2 2 x cable trench (D2) 1 380 m 107                 147 660              
3.1.3 3 x cable trench (D3) 200 m 144                 28 800                
4 MV Duct Banks under road crossing
4.1 Supply and installation of reinforced concrete encased 
duct banks under road crossing or concrete encased 
under plot crossing for 13.8KV cables, including 
excavation, backfilling and compaction, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all other related works for 
complete installation. 
4.1.1 5 x 200mm dia conduits (CR1) 130 m 1 100              143 000              
4.1.2 6 x 200mm dia conduits (CR2) 90 m 1 320              118 800              
4.1.3 5 x 200mm dia conduits (CR1.1) 595 m 990                 589 050              
4.1.4 6 x 200mm dia conduits (CR2.1) 325 m 1 188              386 100              
4.1.5 7 x 200mm dia conduits (CR3.1) 210 m 1 386              291 060              
4.1.6 3 x 200mm dia conduits (CR4.1) 150 m 595                 89 250                
ELECTRICAL
To Collection SR. 2 100 950            
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
5 Unit substation
5.1 Unit Substation, including Transformer, RMU, LV 
Distribution Panel, Grounding System, Concrete 
Foundation, and other accessories.
5.1.1 USS-D1 1000kVA (Loop D1) 1 No. 933 000          933 000              
5.1.2 USS-D2 1000kVA (Loop D1) 1 No. 933 000          933 000              
5.1.3 USS-D3 300kVA (Loop D2) 1 No. 413 100          413 100              
5.1.4 USS-D4 1000kVA (Loop D2) 1 No. 933 000          933 000              
5.1.5 USS-D5 500kVA (Loop D1) 1 No. 573 000          573 000              
5.1.6 USS-D6 500kVA (Loop D1) 1 No. 573 000          573 000              
5.1.7 USS-D7 1000kVA (Loop D1) 1 No. 933 000          933 000              
5.1.8 USS-D8 500kVA (Loop D4) 1 No. 573 000          573 000              
5.1.9 USS-D9 500kVA (Loop D4) 1 No. 573 000          573 000              
5.1.10 USS-D10 500kVA (Loop D4) 1 No. 573 000          573 000              
5.1.11 USS-D11 500kVA (Loop D4) 1 No. 573 000          573 000              
5.1.12 USS-D12 500kVA (Loop D3) 1 No. 573 000          573 000              
6 Distribution pillars, feeder pillars and connection 
pillars
6.1 Supply, install and connect distribution pillars, street 
lighting pillars and connection pillars, which include 
cabinets, fuses, circuit breakers, busbars, connectors, 
spares and spaces, earthing accessories, concrete 
footing, and other related materials. 8 No. 68 128            545 024              
7 Isolators
7.1 Including wiring, wireways, electrical boxes, and
other accessories.
7.1.1 Traffic Control Panel (TCP) 1 No. 62 804            62 804                
7.1.2 Irrigation controller (ICB) 4 No. 65 070            260 280              
ELECTRICAL
To Collection SR. 9 024 208            
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
8 Low voltage network cables
8.1 Supply and installation of low voltage cable laid direct 
buried, in conduits, or concrete encased ducts.  The 
work includes any necessary excavation, backfilling, 
cable tiles, warning tape with all accessories and 
hardwares.  The cables will be laid as shown on 
drawing.
8.1.1 4Cx300mm² AL/XLPE/STA/PVC + 1x185mm², 
0.6/1kV 1 490 m 150 223 500
8.1.2 4Cx185mm² AL/XLPE/STA/PVC + 1x70mm², 
0.6/1kV 2 050 m 107 219 350
8.1.3 4Cx70mm² AL/XLPE/STA/PVC + 1x35mm², 0.6/1kV
1 750 m 50 87 500
8.1.4 4Cx25mm² AL/XLPE/STA/PVC + 1x16mm², 0.6/1kV
13 600 m 43 584 800
8.1.5 2C - 16mm² AL/XLPE/STA/PVC + 1x16mm² 50 m 36 1 800
9 LV cable bank
9.1 Includes trench excavation, sand bedding, backfilling 
and compacting wherever required, tiles, warning 
tape, disposal of surplus materials off site to approved 
dump area, including all and other accessories.
9.1.1 1 cable trench (D1) 11 220 m 184                 2 064 480            
9.1.2 2 cable trench (D2) 1 360 m 428                 582 080              
9.1.3 3 cable trench (D3) 1 420 m 520                 738 400              
9.1.4 4 cable trench (D4) 100 m 592                 59 200                
9.1.5 6 cable trench (D5) 70 m 622                 43 540                
9.1.6 8 cable trench (D6) 70 m 724                 50 680                
ELECTRICAL
To Collection SR. 4 655 330            
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
10 LV cable duct bank
10.1 Includes uPVC ducts, spacers, end plugs, pulling 
ropes, warning tape, cable glands, connectors, trench 
excavation, sand bedding, back-filling and compacting 
wherever required and other accessories (all quantities 
are provisional until verified against cable schedules)
10.1.1 5x110mm electrical ducts (LVCR1) 420 m 1 125              472 500              
10.1.2 6x110mm electrical ducts (LVCR2) 160 m 1 341              214 560              
10.1.3 7x110mm electrical ducts (LVCR3) 80 m 1 420              113 600              
10.1.4 8x110mm electrical ducts (LVCR4) 30 m 1 495              44 850                
10.1.5 9x110mm electrical ducts (LVCR5) 20 m 1 546              30 920                
ELECTRICAL
To Collection SR. 876 430              
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
11 Street lighting
11.1 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings
(fixed base), and other accessories as specified and 
shown on drawing:
11.1.1 1 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
2x221W luminaires, Led's optic system 5102 and 
clear tempered flat glass diffuser for 144 XP-G2 
LED's, 27.387 LED's lumen, 23.855 luminaire lumen, 
natural white, 500mA operation current, 221W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
45 No. 19 900            895 500              
11.1.2 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
35 No. 16 991            594 685              
11.1.3 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
133 No. 12 095            1 608 635            
ELECTRICAL
To Collection SR. 3 098 820
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
11.2 Install and connect street lighting fixtures complete
with lamps, electronic ballast, mounting arms, steel 
poles, grounding accessories, concrete footings
(Slip base), and other accessories as specified and 
shown on drawing:
11.2.1 1 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
2x221W luminaires, Led's optic system 5102 and 
clear tempered flat glass diffuser for 144 XP-G2 
LED's, 27.387 LED's lumen, 23.855 luminaire lumen, 
natural white, 500mA operation current, 221W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
14 No. 23 880            334 320              
11.2.2 2 - 15mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x174W luminaires Led's optic system 5103 and clear 
tempered flat glass diffuser for 112 XP-G2 LED's, 
22.301 LED's lumen, 18.253 luminaire lumen, natural 
white, 500mA operation current, 174W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
9 No. 20 389            183 501              
11.2.3 3 - 10mt pole top mounted LED urban and road 
lighting fixture, spun aluminium body, equiped with 
1x75W luminaires, Led's optic system 5103 and clear 
tempered flat glass diffuser for 48 XP-G2 LED's, 
9.167 LED's lumen, 7.698 luminaire lumen, natural 
white, 500mA operation current, 75W power 
consumption and complete with built in electronic 
LED driver 120-277V/60Hz, IP66, IK08.
124 No. 14 514            1 799 736            
11.3 Grounding and Bonding 1 Item 25 000            25 000                
ELECTRICAL
To Collection SR. 2 342 557
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
12 LV Signal Junction
12.1 Supply and installation of low voltage signal junction 
cable, laid in conduits or concrete encased ducts, and 
all the equipments to the perfect work of the system.  
The work includes any necessary excavation, 
backfilling, cable tiles, warning tape with all 
accessories and hardwares.  The cables will be laid as 
shown on drawing. 1 Item 35 000            35 000                
13 Connection/Interface
13.1 End Caps/ Connections to existing between phases C 
& D (provisional amount to be confirmed by 
Supervision team).
15 No. 1 500              22 500                
ELECTRICAL
To Collection SR. 57 500
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 6 : ELECTRICAL
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
ELECTRICAL
Page No. 6/1 5 996 125
Page No. 6/2 2 100 950
Page No. 6/3 9 024 208
Page No. 6/4 4 655 330
Page No. 6/5 876 430
Page No. 6/6 3 098 820
Page No. 6/7 2 342 557
Page No. 6/8 57 500
BILL NO. 6
ELECTRICAL
CARRIED TO SUMMARY SR. 28 151 920
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
1 50mm Primary telecom ducts
1.1 Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 50mm outside diameter in reinforced 
concrete encasement, with standard backfill above and 
nylon pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
1.1.1 4x3 communication ducts (50mm Dia.) 12 950 m 311                 4 027 450            
1.1.2 End caps 120 m 40                   4 800                  
2 20mm Secondary telecom ducts
2.1
Supply and install complete HDPE (PE-100, PN-16, 
SDR-11) duct 20mm outside diameter in concrete 
encasement, with standard backfill above and nylon 
pulling rope in each duct, including: Trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
2.1.1 2x20mm communication ducts (20mm Dia.) 4 650 m 50                   232 500              
2.1.2 End caps 138 No. 26                   3 588                  
TELECOMS
To Collection SR. 4 268 338
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
3 Manholes
3.1
Supply and install  manholes as per Mobily 
specification including: manhole marking plate, 
plulling eye, marking plate, manhole cover, sump 
cover, frame, walls, earthing sleeve, ladder, ladder 
supports and ground preparation including trenching, 
excavation, backfilling and compaction, disposal of 
surplus materials off site to approved dump area, 
including all other related works for complete 
installation. All the works to be in compliance with 
Mobily standards.
3.1.1 Mini Manhole Type 1 56 No. 7 558              423 248              
3.1.2 Manhole Type A 2 No. 9 947              19 894                
3.1.3 Two Cover Handhole 41 No. 9 808              402 128              
3.1.4 FDT Concrete Base for shared operator (CCSO), 
including protection post
2 No. 8 830              17 660                
4 Connection/Interface
4.1 Propose connection/interface with existing system 
including all necessary materials for interfacing, and 
other related civil works as per drawing.
4.1.1 Excavate, expose, remove end cap and prepare 
existing ducts ready for connection to continue ducts 
as shown on the drawings.
10 No. 3 029              30 290                
4.1.2 End Caps/ Connections to existing between phases C 
& D (provisional amount to be confirmed by 
Supervision team).
10 No. 400                 4 000                  
TELECOMS
To Collection SR. 897 220
KAEC - IV3 - PHASE 2.2 (Parcel D) - INFRASTRUCTURE FOR TENDER
BILL NO. 9 : TELECOM
Item Description Qty Unit Rate (SR) Amount (SR)
COLLECTION
TELECOMS
Page No. 9/1 4 268 338
Page No. 9/2 897 220
BILL NO. 9
TELECOMS
CARRIED TO SUMMARY SR. 5 165 558
